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A  SUMMER  RESTING  STAGE  IN  THE  DEVELOPMENT 
OF  CYCLOPS  BICUSPIDATUS  CLAUS. 


E.  A.  BIRGE  AND  C.  JUDAY. 

[Biological  Notes  from  the  Laboratory  of  the  Wisconsin  Geological  and  Natural 

History  Survey.  I.] 

In  examining  some  mud  from  the  bottom  of  Lake  Mendota, 
brought  into  the  laboratory  of  the  Survey  in  the  fall  of  1905, 
a  small  oval  body  was  found,  whose  exterior  was  composed  of 
particles  of  the  mud  and  in  whose  interior  we  expected  to  find 
a  winter  egg  or  similar  resting  stage  of  some  animal.  Dissec¬ 
tion  showed,  however,  that  the  cocoon  contained  a  well  devel¬ 
oped,  though  sexually  immature  Cyclops ,  and  further  study 
showed  that  the  mud  held  a  great  number  of  these  cocoons,  from 
which  the  Cyclops  soon  hatched  out  in  the  laboratory.  During 
the  season  of  1906,  the  history  of  this  peculiar  resting  stage 
was  investigated  as  closely  as  circumstances  permitted,  with  the 
results  which  are  given  in  the  following  paper. 

The  annual  development  of  the  genus  Cyclops  in  Lake  Men- 
dota  was  described  in  a  paper  published  in  1897,  and  is  in  brief 
as  follows  (Birge,  ’97,  pp.  326-335)  :  In  April  of  each  year 
the  spring  development  of  Cyclops  begins  and  the  numbers  rise 
rapidly  to  a  maximum.  In  1895,  the  maximum  was  during 
the  month  of  May,  when  the  average  number  per  square  meter 
of  surface  was  over  900,000.  In  1896,  the  maximum  extended 
from  the  middle  of  April  to  the  middle  of  May,  with  an  aver¬ 
age  of  over  1,400,000  per  square  meter  of  surface.  This  enor¬ 
mous  number  of  animals  is  chiefly  composed  of  immature  in¬ 
dividuals,  very  few  of  them  reaching  sexual  maturity.  At  the 
period  of  maximum  development  they  are  distributed  pretty 
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uniformly  throughout  the  entire  depth  of  the  water,  which 
reaches  about  22  meters.  As  the  period  of  maximum  develop¬ 
ment  passes,  the  Crustacea  aggregate  in  the  lower  water,  declin¬ 
ing  in  number  in  the  upper  and  especially  in  the  middle  strata. 
In  the  latter  part  of  May  1896,  more  than  26  per  cent  of  the 
total  catch  was  found  between  the  depths  of  15  and  18  meters 
— these  observations  having  been  made  in  water  18  meters  in 
depth — and  nearly  21  per  cent  during  the  first  half  of  June. 
In  1895,  about  17  per  cent  were  found  in  the  bottom  water  in 
the  first  part  of  June,  and  nearly  16  per  cent  during  the  sec¬ 
ond  half  of  that  month.  At  the  time  these  observations  were 
made  on  the  history  of  the  Crustacea,  it  was  supposed  that  this 
swarm  of  Cyclops  died,  hut  the  observations  made  in  1905,  1906 
and  1907  show  that  the  story  is  quite  different.  It  appears 
that  many,  if  not  all,  of  these  individuals  become  encysted  and 
remain  in  this  condition  until  autumn. 

On  May  22,  1906,  the  mud  was  very  carefully  examined  for 
cocoons,  but  none  were  found,  although  many  Cyclops  were 
caught  just  above  the  mud.  On  June  1,  cocoons  were  found 
in  fair  numbers  and  were  present  in  great  numbers  at  all  later 
dates.  The  cocoon  is  a  small  oval  body,  about  0.65  millimeters 
in  length  and  0.50  millimeters  in  cross  diameter.  It  is  com¬ 
posed  of  particles  of  the  mud,  vegetable  debris ,  etc.,  which  form 
the  bottom  of  the  lake  in  deep  water,  rather  firmly  cemented 
together  by  some  adhesive  substance.  The  entire  body  of  the 
Cyclops  is  concealed  by  this  covering  with  the  exception  of  the 
abdominal  setae,  which  are  readily  seen  protruding.  The  ab¬ 
domen  of  the  Cyclops  is  usually,  though  not  always,  flexed,  so 
that  the  setae  protrude  on  the  ventral  side  and  toward  the  an¬ 
terior  end.  The  origin  and  nature  of  the  cement  which  holds 
the  particles  of  mud  together  have  not  been  determined,  but  it 
should  be  noted  that  the  particles  are  firmly  agglutinated  and 
not  merely  collected  about  the  animal.  The  cocoon  forms  a 
firm  coating,  which  can,  however,  be  dissected  off  from  the 
Cyclops  without  difficulty.  It  is  not  uncommon  to  find  two 
cocoons  firmly  adhering  to  each  other,  and  clusters  of  three  or 
four  are  by  no  means  rare. 
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The  number  of  these  cocoons  is  very  great,  although  no  ex¬ 
act  estimate  can  be  given,  because  it  is  practically  impossible 
to  ascertain  the  area  from  which  any  given  quantity  of  mud 
has  been  taken.  They  seem  to  lie  on  the  surface  of  the  mud, 
and  the  largest  number  is  secured  if  the  hose  through  which  the 
mud  is  pumped  barely  reaches  its  surface.  If  the  hose  is  per¬ 
mitted  to  enter  the  mud,  few  or  no  cocoons  may  be  found  in  the 
catch.  S’ome  idea  of  the  number  may  be  obtained  from  the 
fact  that  it  was  very  common  to  find  from  four  to  eight  or  ten 
in  the  amount  of  mud  which  would  be  picked  up  in  a  medicine 
dropper  and  spread  out  for  examination  in  a  small  watch  glass. 
Observations  were  made  from  time  to  time  during  the  summer, 
which  showed  that  the  cocoons  were  present  and  in  the  same 
condition  as  earlier  in  the  season.  Since  the  absence  of  oxy¬ 
gen  excludes  the  Crustacea  from  the  lower  water  of  Lake  Men- 
dota  during  July,  August  and  September,  and  since  numerous 
examinations  of  the  lower  water  were  made  without  finding 
young  Cyclops  in  transit  from  the  bottom  to  the  habitable 
water,  it  seems  clear  that  the  cocoons  are  not  hatched  during 
this  period.  It  is  certain  that  a  considerable  number  die,  since 
the  cocoons  may  be  found  with  the  dead  Cyclops  enclosed. 

Careful  watch  was  kept  at  the  time  when  hatching  might  be 
expected — late  September  and  early  October.  Cocoons  were 
found  more  sparingly  in  September,  at  which  time  also  a  few 
young  Cyclops  were  taken  in  the  lower  water.  This  was  be¬ 
fore  the  oxygen  reached  the  bottom  and  indicates  that  the 
Cyclops  were  hatching  and  passing  into  the  habitable  water. 
Cocoons  were  found  as  late  as  October  15,  and  a  single  cocoon 
was  found  on  October  23.  A  great  amount  of  material  was  ex¬ 
amined  on  that  date  but  no  more  specimens  were  discovered. 
In  middle  and  late  October  the  lower  water  is  fully  occupied 
by  Crustacea,  and  it  is  not  possible  to  identify  those  individuals 
which  may  have  been  hatched  from  cocoons.  The  facts,  how¬ 
ever,  show  that  the  resting  period  is  about  four  months  in 
length. 

Since  the  lower  water  of  Lake  Mendota  loses  its  oxygen  in 
summer,  it  was  thought  that  encystation  might  be  induced  di¬ 
rectly  by  the  decline  in  that  gas.  Observation  showed,  how- 
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ever,  that  a  large  amount  of  oxygen  was  present  when  the  ani¬ 
mals  entered  the  resting  stage.  The  following  table  shows  the 
facts : 


1906. 

Depth,  m. 

Temp.,  C. 

0,  cc.  per  1. 

Remarks . 

May  22 . 

22 

9.6° 

5.2 

No  cocoons. 

May  29 . 

22 

9.6° 

4.7 

No  cocoons. 

June  2 . 

22 

9.9° 

4.0 

Abundant  cocoons. 

June  8 . 

22 

10.1° 

3.0 

Abundant  cocoons. 

It  appears  that  there  was  as  much  as  four  cubic  centimeters 
of  oxygen  per  liter  when  the  cocoons  were  formed.  This  is  a 
smaller  amount  than  the  surface  water  contained,  as  this  held 
from  six  to  seven  cubic  centimeters  per  liter.  This  Survey 
has  found,  however,  that  the  genus  Cyclops  is  by  no  means 
sensitive  to  a  decline  in  oxygen  under  the  ordinary  conditions 
found  in  lakes,  and  that  it  can  live  in  large  numbers  in  water 
which  contains  0.5  cubic  centimeters  or  more  of  oxygen.  These 
observations  do  not  apply  directly  to  C.  bicuspidatus ,  but  it  is 
hardly  probable  that  this  species  differs  widely  in  this  respect 
from  its  nearest  allies.  It  does  not  seem  probable  that  the  rise 
of  temperature  in  the  lower  water  determines  directly  the  time 
of  pupation.  It  will  be  seen  from  the  table  that  during  the 
period  in  which  the  change  took  place  the  temperature  rose 
from  9.6°  to  10.1° — a  change  of  only  0.5°. 

The  hatching  in  the  autumn  begins  and  seems  to  be  almost 
completed  before  the  oxygen  reaches  the  bottom  water  in  ap¬ 
preciable  quantities  and  while  the  temperature  of  the  bottom 
water  is  not  changing  greatly  and  is  decidedly  higher  than  it 
was  in  June.  This  will  appear  from  the  following  table: 


1906. 

Depth,  m. 

Cc.  O  per  1. 

Depth  at 
which  O 
disappeared. 

Temp,  at 
bottom . 

Sept.  26 . 

22 

0.0 

15  m. 

12.2° 

Sept.  29 . 

22 

0.0 

14.5  m. 

12.7° 

Oct.  6 . 

22 

0.0 

17  m. 

12.8° 

Oct.  8 . . 

22 

0.0 

14  m. 

13.0° 

Oct.  11 . 

22 

5.5 

13.8° 
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The  cocoons  began  to  hatch  before  the  end  of  September  and 
almost  all  had  disappeared  before  October  8. 

So  far  as  these  observations  go,  therefore,  encystation  and 
hatching  are  not  coincident  with  any  marked  physical  change 
in  the  environment,  and  must  be  considered  as  the  result  of  a 
general  process  of  development.  This  conclusion  is  confirmed 
by  additional  observations  made  in  the  spring  of  1907.  The 
season  was  unusually  cold,  the  temperature  of  April  in  Mad¬ 
ison  being  4.5°  C.,  and  that  of  May  4.8°  below  the  average  of 
the  last  twenty-nine  years.  The  lakes  warmed  slowly,  and  the 
quantity  of  oxygen  in  the  lower  water  was  unusually  large. 
Cocoons  were  found  on  May  29,  the  bottom  water  containing 
seven  cubic  centimeters  of  oxygen  per  liter,  with  a  temperature 
of  9.6°.  It  will  be  noticed  that  the  cocoons  were  found  earlier 
than  in  1906,  in  spite  of  cooler  weather  and  a  greater  supply 
of  oxygen. 

It  should  be  noted  here  that  Birge  is  wrong  in  the  statement 
(?97,  p.  326)  that  Cyclops  brevispinosus  is  at  all  times  the  dom¬ 
inant  species  of  Cyclops  in  Lake  Mendota.  The  statement  was 
based  on  the  determination  of  adult  females  taken  from  the  col¬ 
lections  and  identified  by  Dr.  Marsh.  While  (7.  brevispinosus- 
doubtless  furnished  the  majority  of  females  identified,  the  great 
mass  of  immature  Crustacea  in  the  spring  must  belong  to  (7. 
bicuspidatus. 

A  considerable  number  of  cocoons  was  hatched  in  the  labora¬ 
tory.  Those  collected  June  4  hatched  after  a  week  or  more; 
others  collected  June  14,  hatched  on  June  19.  Those  collected 
in  September  hatched,  on  the  whole,  more  promptly,  beginning 
to  come  out  within  a  day.  However,  there  are  always  great  in¬ 
dividual  differences  in  time  of  hatching,  and  there  have  not  been 
enough  observations  made  to  determine  an  average  period.  In 
1907  hatching  began  within  a  day  or  two.  The  exit  of  several 
Cyclops  from  cocoons  was  observed  under  the  microscope.  The 
cocoon  was  broken  at  the  rear  and  loosened  by  violently  extend¬ 
ing  and  flexing  the  abdomen,  and  the  animal  backed  out  of  the 
part  which  covers  the  body.  It  was  positively  determined  that 
no  moulting  accompanies  the  release  from  the  cocoon  nor  does 
any  development  of  the  animal  take  place  in  the  exit.  A  nurn- 
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ber  of  individuals  thus  hatched  were  raised  to  maturity  and 
sent  to  Dr.  C.  Dwight  Marsh  for  identification.  He  identified 
them  as  C.  bicuspiclatus  Clans.  This  is  the  same  species  which 
Dr.  Marsh  formerly  called  C.  pulchellus  Koch  and  so  reported 
in  his  paper  on  the  plankton  of  Lake  Winnebago  and  Green 
Lake,  and  in  other  publications.  He  now  agrees  with  Schmeil 
in  rejecting  Koch’s  name  for  the  species. 

Marsh  (’03,  p.  27)  reports  that  C.  pulcheHlus  ( bicuspidatus ) 
is  found  as  a  summer  limnetic  form  in  the  Chain  of  Lakes, 
Lakes  Geneva,  Elkhart,  Cedar,  Birch,  Stone,  Sand,  Michigamme 
and  Long  (Bond  du  Lac  County).  It  is  the  common  limnetic 
form  in  the  Great  Lakes,  and  is  found  in  Lake  Winnebago 
from  October  to  June  only,  being  absent  in  summer.  Eromthis 
statement,  and  from  the  facts  as  ascertained  in  Lake  Mendota, 
it  would  appear  that  the  species  prefers  cool  water,  that  it 
might  live  in  an  active  state  throughout  the  year  in  any  lake 
whose  deeper  and  cooler  water  was  such  as  to  afford  it  a  refuge 
during  the  summer,  and  that  it  would  become  encysted  in  lakes 
where  the  oxygen  disappeared  from  the  lower  water  in  the 
summer.  The  facts,  however,  are  much  more  complex  and 
puzzling. 

This  Survey  has  determined  the  amount  of  oxygen  in  the 
Chain  of  Lakes,  Lakes  Geneva,  Elkhart,  Stone  and  Sand.  It 
is  abundant  throughout  the  summer,  except  in  Kainbow  Lake 
(one  of  the  Chain  of  Lakes),  where  it  almost  disappears  in 
September,  and  even  in  this  lake  there  remains  a  cool  stratum 
of  water  with  sufficient  oxygen.  Sand  Lake  is  shallow,  only 
9.5  meters  deep,  with  a  bottom  temperature  of  18.7°  C.  on 
August  22,  1907 ;  only  slightly  below  that  of  the  surface.  It 
is,  therefore,  of  a  type  wholly  different  from  the  other  lakes 
and  more  closely  resembles  Lake  Winnebago,  which  is  a  very 
large,  shallow  lake  and  is  nearly  homothermous.  In  one  of 
these  lakes,  however,  the  species  disappears  during  the  sum¬ 
mer,  while  in  the  other  (Sand  Lake)  it  remains  active  and  no 
cocoons  could  be  found  in  mud  from  the  bottom.  Ho  cocoons 
were  found  in  mud  from  Stone  Lake,  while  mud  taken  in  Bain- 
bow  Lake  on  June  29,  1907,  contained  them. 
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Cocoons  were  also  found  in  several  other  lakes,  as  listed  in 
the  table  below: 


Date 

Depth,  m. 

Temp.,  C. 

O,  cc.  per. 
1. 

Rainbow . 

June  29, 

1907 

27.0 

5.6° 

0.12 

Kawaguesaga . . 

Sept.  6, 

1906 

17.0 

11.3° 

0.0 

Kawaguesaga . . . 

Aug.  5, 

1907 

17.0 

8.1° 

0.0 

Black  Oak . 

Aug.  14, 

1907 

24.5 

5.2° 

0.6 

Thousand  Island . 

Aug.  13, 

1907 

21.5 

4.7° 

0.5 

Long  (New  Auburn).... 

Aug.  29, 

1907 

23.0 

8.7° 

0.2 

Kawaguesaga  Lake  is  of  the  same  type  as  Lake  Mendota, 
the  bottom  water  losing  its  oxygen  in  summer.  Black  Oak, 
Thousand  Island  and  Long  lakes  have  abundant  oxygen  in  the 
cold  water,  and  there  can  be  no  such  direct  cause  for  encysta- 
tion  as  appears  to  exist  in  Mendota. 

The  case  of  B-ainbow  Lake  is  very  interesting.  It  is  one 
of  the  Chain  of  Lakes,  Waupaca,  having  an  area  of  about  100 
hectares  (243  acres)  and  a  maximum  depth  of  about  29  meters 
(95.1  feet).  The  following  table  showrs  the  condition  of  the 
lake  as  regards  temperature  and  oxygen.  In  September  the 
lower  water  is  practically  uninhabitable,  though  there  is  still 
a  thin  stratum  of  cool  water  above  10  meters,  which  contains 
abundant  oxygen.  In  June,  when  the  cocoons  were  found, 
there  was  abundance  of  oxygen  in  the  cool  water. 


Depth,  m. 

June  29,  1907. 

September  10,  1907. 

Temp. 

O,  cc.  per  1. 

Temp. 

O,  cc. perl. 

0 . 

22.6° 

5.8 

18.8° 

0.1 

10 . 

10.0° 

5.7 

10.5° 

0.15 

15 . 

6.5° 

4.5 

7.0° 

0.25 

20 . 

5.9° 

2.2 

6.3° 

0.02 

25 . 

5.7° 

0.6 

6.0° 

0.0 

27 . 

5.6° 

0.12 

5.9° 

0.0 

It  is  plain  that  there  is  here  no  obvious  direct  cause  for  en- 
cystation.  Still  further,  Marsh  (?03,  p.  27)  places  Rainbow  Lake 
in  his  list  of  <e pulchellus  (i.  e.  bicuspidatus)  lakes,”  in  which 
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this  species  is  a  limnetic  form  during  the  summer.  It  is  clear, 
then,  that  if  these  cocoons  belong  to  this  species,  as  they  appear 
to  do,  part  only  of  the  members  of  the  spring  broods  can  be¬ 
come  encysted,  and  other  individuals  must  go  on  reproducing 
during  the  summer.  Whether  the  fall  broods  come  from  the 
encysted  individuals  or  from  the  others  is  unknown.  It  is 
hard  to  see  why  encystation  should  take  place  at  all  in  this  lake. 

It  is  to  be  said  that,  if  our  species  is  the  same  as  the  Euro¬ 
pean  form,  its  habitat  is  different.  Schmeil  (’92,  p.  79)  speaks 
of  it  as  coming  from  “Teichen”  and  “Wassertiimpeln,”  and 
other  authors  give  a  similar  habitat.  Marsh,  on  the  contrary, 
speaks  of  it  as  characteristic  for  the  Great  Lakes  and  found  in 
comparatively  few  inland  waters. 

Our  knowledge  of  the  species,  its  distribution  and  its  habits, 
is  so  scanty  and  fragmentary  that  no  interpretation  of  the  facts 
here  set  forth  is  possible  in  relation  to  the  life  history  of  the 
species.  It  may  be  that  the  form  is  migrating  from  the  Great 
Lakes  to  the  smaller  waters  and  is  acquiring  the  power  of  en¬ 
cystation  in  adaptation  to  the  ordinary  summer  conditions  of 
such  lakes ;  or  the  species  may  be  moving  toward  the  larger  and 
colder  bodies  of  water  and  losing,  in  part,  in  such  lakes  as 
Eainbow,  the  adaptations  which  were  necessary  in  shallower 
bodies  of  water  with  more  abundant  plankton. 

It  appears,  therefore,  that  the  encystation  of  Cy cloys  occurs 
in  lakes  of  very  different  types,  both  as  regards  temperature 
and  the  oxygen  content  of  the  lower  water.  It  is  at  present 
impossible  to  correlate  the  phenomenon  with  any  definite  physi¬ 
cal  change  in  the  lake,  or  with  any  known  condition  of  the 
lower  water  in  summer.  If  the  cocoons  all  belong  to  one 
species,  as  they  appear  to,  part  of  the  individuals  in  certain 
lakes  must  become  encysted  and  part  remain  active.  It  is  cer¬ 
tain  that  the  phenomenon  is  not  local,  as  cocoons  have  been 
found  from  six  lakes  situated  in  the  southern,  northeastern  and 
northwestern  parts  of  Wisconsin.  The  most  distant  lakes  lie 
at  angles  of  a  triangle  whose  sides  are  about  225,  190  and  115 
miles  long. 

A  number  of  other  interesting  questions  remains  unsettled. 
Among  these  are  the  nature  and  origin  of  the  glutinous  material 
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which  constitutes  the  cement  of  the  cocoon.  Certain  crustace* 
regularly  secrete  such  a  substance;  among  them,  Holopedium 
one  of  the  Cladocera.  S'o  far  as  we  are  aware,  no  such  sub¬ 
stance  has  been  found  secreted  by  a  Copepod.  The  tissue 
changes  during  the  four  months  of  encystation  constitute 
another  subject  on  which  nothing  has  been  done;  nor  is  't 
known  whether  or  not  the  encystment  is  accompanied  by 
moulting. 

So  far  as  the  authors  know,  this  is  the  first  case  of  this  kind 
reported  from  the  Copepoda.  It  opens  a  new  and  interesting 
field  of  research  into  the  adaptations  of  Crustacea  to  the  dif¬ 
ferent  biological  conditions  offered  by  inland  lakes. 
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SOME  AQUATIC  INVERTEBRATES  THAT  LIVE  UNDER 
ANAEROBIC  CONDITIONS. 


CHANCEY  JUDAY. 

[Biological  Notes  from  the  Laboratory  of  the  Wisconsin  Geological  and  Natural 
History  Survey.  II.] 

During  the  past  two  years,  many  observations  have  been 
made  on  various  Wisconsin  lakes  for  the  purpose  of  determin¬ 
ing  the  amounts  and  kinds  of  gases  dissolved  in  their  waters. 
Particular  attention  has  been  given  to  the  dissolved  oxygen, 
since  it  plays  such  an  important  role  in  the  metabolic  processes 
of  living  organisms,  in  order  to  see  how  these  organisms  affect 
its  amount  and  distribution,  and,  in  turn,  how  its  amount  and 
distribution  affect  the  life  of  the  lakes.  Birge1  has  given  a 
general  summary  of  some  of  the  results  that  have  been  ob¬ 
tained.  These  studies  have  been  carried  on  by  the  Wisconsin 
Geological  and  Natural  History  Survey,  and  a  detailed  report 
of  the  results  is  now  being  prepared  for  publication. 

It  is  the  purpose  to  deal  here  with  only  one  phase  of  the  sec¬ 
ond  problem  indicated  above,  that  is,  how  the  animal  life  is 
affected  by  the  absence  of  dissolved  oxygen.  Several  lakes  have 
been  found  in  which  the  lower  water  is  devoid  of  free  oxygen 
for  a  considerable  period  during  the  summer.  In  some  lakes 
this  condition  may  exist  from  the  middle  or  last  of  May  until 
the  early  part  of  October,  while  in  others  it  may  not  last  more 
than  one  or  two  months.  This  lower  stratum  of  water  is 
cooler  than  the  upper,  hence  its  density  is  greater.  Because 


i  Birge,  Trans.  Amer.  Fish.  Soc.,  1906,  pp.  141-161. 
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of  this  difference  in  density,  the  upper  water  is  not  mixed  with 
the  lower  by  the  wind  but  floats  upon  the  latter  as  a  separate 
and  distinct  body  of  water,  cutting  off  the  lower  water  from 
contact  with  the  air.  Thus,  there  is  no  opportunity  for  the 
lower  water  to  renew  its  supply  of  dissolved  oxygen  when  this 
is  once  exhausted.  That  is,  its  supply  is  limited  to  the  amount 
of  oxygen  obtained  during  the  spring  overturn,  and  when  this 
supply  is  exhausted,  it  remains  free  from  dissolved  oxygen  until 
the  fall  overturn.  The  free  oxygen  is  used  up  in  part  by  the 
animals  which  inhabit  this  region,  but  by  far  the  greater  part 
of  it  is  consumed  in  the  decomposition  of  the  various  plants 
and  animals,  chiefly  plankton  forms,  which  die,  sink  down  into 
this  region  and  decay. 

When  it  was  found  that  anaerobic  conditions  existed  in  this 
lower  water,  the  question  of  the  effect  of  this  on  the  animal 
life  of  the  region  at  once  presented  itself.  S'o  far  this  question 
has  been  studied  chiefly  on  Lake  Mendota,  where  the  lower  wa¬ 
ter  is  devoid  of  dissolved  oxygen  for  about  three  months  during 
the  summer.  In  order  to  be  sure  that  this  water  contained  no 
free  oxygen,  it  was  tested  by  three  different  methods,  two  titra¬ 
tion  methods  and  by  boiling  the  water  and  analyzing  the  gas 
obtained.  All  gave  negative  results. 

Up  to  the  beginning  of  this  anaerobic  condition,  the  lower 
water  is  usually  inhabited  by  large  numbers  of  plankton  Crus¬ 
tacea;  but  as  soon  as  this  condition  is  once  established,  Crus¬ 
tacea  are  no  longer  found  in  this  region,  except  perhaps  an  oc¬ 
casional  individual  which  is  either  dead  or  shows  evidences  of 
disease  or  senility  that  wTould  soon  prove  fatal.  Larval  Core- 
thra,  however,  was  found  as  a  regular  inhabitant  of  this  water 
which  contained  no  dissolved  oxygen.  Professor  Ueedham 
thinks  it  is  the  larva  of  Coretlira  punctipennis ,  but  no  adults 
have  yet  been  reared,  so  that  the  species  has  not  been  definitely 
determined.  It  seems  to  experience  no  difficulty  in  occupying 
this  region,  even  wThen  the  water  has  a  very  offensive  odor.  In 
fact,  one  was  invariably  safe  in  predicting  very  little  or  no 
oxygen  at  depths  from  which  this  form  was  obtained  in  the 
daytime.  There  is  a  difference  of  opinion  among  authors  as 
to  whether  the  two  pairs  of  air  sacs  possessed  by  this  larva 


12  Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 

have  a  respiratory  function  or  not.  In  this  case,  however,  one 
can  readily  see  how  they  may  fulfill  a  very  important  respira¬ 
tory  function  by  serving  as  reservoirs  for  oxygenated  gas. 
This  would  enable  the  larva  to  remain  in  water  that  is  devoid 
of  free  oxygen  for  a  considerable  period  of  time  without  incon¬ 
venience.  Since  it  is  a  very  good  swimmer,  it  can  readily 
reach  water  that  possesses  some  free  oxygen  whenever  a  new 
supply  is  needed.  It  is  not  yet  clear  just  why  the  larva  should 
choose  to  remain  down  in  this  region  during  the  day.  It  seems 
to  react  negatively  to  light,  as  it  moves  down  into  the  lower 
water  very  early  in  the  morning  and  remains  there  during  the 
day.  At  night,  however,  it  moves  up  into  the  upper  water  and 
is  very  often  found  at  the  surface.2  3  One  would  scarcely  ex¬ 
pect  light  alone,  however,  to  cause  the  animal  to  descend  to  a 
depth  of  12  or  15  meters,  since  the  transparency  of  the  water 
is  tolerably  low,  a  Secchi’s  disk  generally  disappearing  from 
view  at  a  depth  of  two  or  three  meters.  But  larval  Corethra  is 
the  only  form  which  inhabits  this  region,  so  it  is  entirely  free 
from  enemies  there.  It  seems  probable  that  this  may  be  one 
of  the  reasons  why  it  remains  there  during  the  day,  when  it 
would  suffer  most  from  animals  which  prey  upon  it.  At  night, 
when  it  would  be  comparatively  free  from  the  attacks  of  ene¬ 
mies,  it  rises  into  the  upper  water  where  it  may  obtain  an  abun¬ 
dance  of  oxygen  and  food,  both  of  which  are  absent  from  the 
lower  water. 

Several  forms  were  also  found  in  the  muddy  ooze  at  the  bot¬ 
tom  of  the  lake,  although  no  free  oxygen  was  present  there. 
The  mud  was  obtained  by  means  of  a  pump  and  hose  and  was 
pumped  through  bottles  that  could  be  sealed  and  kept  air-tight 
while  they  were  being  conveyed  to  the  laboratory  for  study. 
Thus  the  material  did  not  come  into  contact  with  the  air  until 
removed  from  the  bottles  for  examination.  Protozoa  were 
found  to  be  the  most  common  forms.  Living,  active  repre¬ 
sentatives  of  the  following  genera  were  noted : — Pelomyxa ,  Dif - 
flugia,  Colpidium ,  Gyrocorys,  Peranema,  Coleps ,  Paramecium? 

2Birge,  Trans.  Wis.  Acad.  Sci.,  Arts  and  Letters,  vol.  11,  p.  410. 
1897. 

s  Juday,  Ibid.,  vol.  14,  p.  556.  1904. 
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Prorodon ,  Lacry maria,  Uronema  and  Monas.  All  of  these 
forms  were  perfectly  normal.  They  did  not  show  any  unusual 
vacuolation,  nor  any  other  visible  evidences  whatever  of  ill 
effects  resulting  from  the  anaerobic  conditions  under  which 
they  are  living.  This  result  does  not  agree  with  some  of  those 
that  have  been  obtained  in  experiments  along  this  line.  Bud- 
gett4  found  that  the  membrane  in  many  Infusoria  bursts  and 
the  liquid  contents  flow  out  when  they  are  subjected  to  anaeru- 
bic  conditions.  Putter5  observed  characteristic  changes  in  the 
protoplasm  of  Paramecium  and  Spirostomum  when  they  were 
placed  in  an  atmosphere  of  nitrogen.  Loeb  and  Hardesty6  also 
observed  that  amoebae  and  Paramecium  became  vacuolated  and 
finally  burst  when  deprived  of  free  oxygen.  In  the  experi¬ 
ments,  however,  the  change  to  anaerobic  conditions  was  made 
rather  suddenly,  so  that  the  Protozoa  did  not  have  time  to  ad¬ 
just  themselves  gradually  to  the  new  conditions.  This  sudden 
change  to  an  atmosphere  of  nitrogen  or  hydrogen,  in  which 
the  experiments  were  performed,  affected  the  equilibrium  of 
the  gases  contained  in  the  Protozoa  and  doubtless  resulted  in 
a  rather  rapid  diffusion  of  gases  into  and  out  of  them  wdiich 
may  have  been  largely  responsible  for  the  deleterious  effects 
that  were  observed.  In  the  lower  water  of  Lake  Mendota, 
however,  the  change  to  anaerobic  conditions  is  gradual,  thus 
giving  the  Protozoa  time  to  adjust  themselves  to  the  change, 
and  they  show  no  visible  effect  resulting  from  it.  Neither  was 
there  any  noticeable  effect  when  they  were  changed  back  again 
to  aerobic  conditions  by  exposing  them  to  the  air. 

All  of  the  above  Protozoa  seemed  to  experience  no  difficulty 
in  withstanding  this  anaerobic  condition  for  a  considerable 
period  of  time.  They  were  still  found  as  active  and  in  as 
great  abundance  in  late  September  and  early  October,  after 
the  water  had  been  free  from  dissolved  oxygen  for  nearly  three 
months,  as  in  early  July  at  the  time  of  its  disappearance. 
Putter7  also  found  that  he  could  keep  specimens  of  Nyctoiherus 

4  Budgett,  Amer.  Jour.  Physiol .,  vol.  1,  p.  210.  1898. 

s  Putter,  Zeitschr.  f.  allg.  Physiol.,  Bd.  5,  pp.  592,  596.  1905. 

e  Loeb,  “Dynamics  of  Living  Matter,”  p.  21.  1906. 

7  Putter,  Zeitschr.  f.  allg.  Physiol.,  Bd.  5,  p.  583.  1905. 
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cardiformis  for  fifty  days  in  a  medium  that  contained  no  free 
oxygen  when  he  fed  them  on  egg  albumen.  hTo  chlorophyl  was 
found  in  any  of  the  Protozoa  that  were  obtained  from  the  bot¬ 
tom  of  Lake  Mendota,  so  that  they  could  not  have  obtained 
free  oxygen  by  splitting  up  C02.  Even  if  they  had  contained 
chlorophyl,  the  intensity  of  the  light  at  a  depth  of  20  or  22 
meters  jvas  undoubtedly  not  sufficient  to  make  it  serviceable, 
because  the  transparency  of  the  water  was  low.  The  medium 
in  which  these  Protozoa  lived  was  not  only  free  from  dissolved 
oxygen,  but  the  water  also  contained  about  7.5  cubic  centi¬ 
meters  of  free  C02  per  liter  and  about  5  or  6  cubic  centimeters 
of  CH4. 

Some  higher  invertebrates  were  also  found  in  the  mud.  The 
worms  were  represented  by  specimens  of  Tubifex ,  Limnodrilus 
and  Anguillula;  the  rotifers  by  Chaetonotus;  the  Crustacea  by 
an  Ostracod  belonging  to  the  genus  Candona ;  the  insect  larvae 
by  a  large  red  Chironomid  larva ;  and  the  mollusca  by  Corneo- 
cyclas  idahoensis. 

In  order  to  study  the  activities  of  these  forms  while  they 
were  in  a  medium  which  contained  no  dissolved  oxygen,  some 
of  the  muddy  water  containing  them  was  pumped  into  glass 
jars  that  could  be  sealed  and  kept  air-tight.  Great  care  was 
exercised  in  taking  the  samples  so  as  to  keep  the  medium  free 
from  dissolved  oxygen.  The  muddy  water  was  pumped 
through  the  jars  so  that  they  could  be  thoroughly  flushed  and 
all  of  the  material  removed  that  had  been  exposed  to  the  air. 
After  being  sealed,  the  jars  were  taken  to  the  laboratory  and 
placed  in  a  refrigerator  in  order  to  keep  the  temperature  about 
the  same  as  that  of  the  mud  in  the  bottom  of  the  lake.  They 
were  kept  at  a  temperature  of  13°  to  15°  C.,  which  was  1.5° 
to  2.5°  higher  than  the  temperature  of  the  mud  in  the  lake  at 
the  various  times  the  samples  were  taken.  The  jars  were  re¬ 
moved  from  the  refrigerator  from  time  to  time  and  carefully 
examined  to  see  how  active  the  various  animals  were.  The 
worms  were  as  active  under  anaerobic  conditions  as  they  were 
when  placed  in  aerated  water.  So  far  as  could  be  determined, 
they  were  not  affected  in  the  least  by  the  lack  of  free  oxygen. 
This  result  should  probably  have  been  expected,  as  so  many  of 


Juday — Invertebrates  Living  under  Anaerobic  Conditions .  15 

the  parasitic  worms  have  adapted  themselves  to  a  life  under 
anaerobic  conditions.  It  has  been  found  that  some  of  the  par¬ 
asitic  forms  living  in  the  absence  of  free  oxygen  have  a  very 
high  glycogen  content,  and  it  would  be  interesting  to  know 
whether  this  is  true  of  these  non-parasitic  forms,  and  also 
whether  there  is  any  change  in  the  relative  amount  of  glycogen 
during  the  aerobic  and  anaerobic  periods. 

Chaetonotus,  was  always  active.  Candona  kept  itself  buried 
in  the  mud  and  seemed  to  show  very  little  activity,  but  when 
placed  in  aerated  water  it  soon  became  much  more  active. 
Chironomid  larvae  were  scarce,  and  no  specimen  of  them  was 
found  in  the  jars  on  which  observations  were  made.  Corneo- 
cyclas  remained  quiescent  with  the  valves  tightly  closed.  Some 
of  the  jars  were  kept  under  observation  for  two  weeks  and  no 
living  specimens  were  ever  found  with  the  valves  open.  The 
mud  was  also  carefully  examined  for  indications  of  activity, 
but  no  evidences  of  it  were  found.  But  when  removed  from 
the  jars  and  placed  in  aerated  water,  or  when  the  contents  of 
the  jars  were  poured  into  crystallizing  dishes  and  exposed  to 
the  air,  they  soon  became  very  active.  These  results  seem  to 
indicate  that  this  mollusk  remains  quiescent  or  dormant  dur¬ 
ing  the  period  when  the  muddy  ooze  at  the  bottom  of  the  lake 
contains  no  dissolved  oxygen.  This  means,  then,  that  this 
“latent  life”  condition  continues  for  a  period  of  about  three 
months  each  summer  in  Lake  Mendota.  In  1906,  the  earliest 
date  on  which  the  bottom  water  was  found  to  be  free  from  dis¬ 
solved  oxygen  was  July  9,  and  it  remained  in  this  condition 
until  October  9.  This  covered  most  of  the  time  which  one 
would  naturally  consider  most  favorable  for  growth  and 
activity,  because  of  the  higher  temperature  of  the  water,  but 
Corneocyclas  seems  to  have  adapted  itself  to  a  quiescent  period 
at  this  time  because  of  the  lack  of  dissolved  oxygen.  The  time 
at  which  it  reproduces  has  not  been  determined.  Neither  has 
there  been  any  opportunity  as  yet  to  ascertain  how  widely  it  is 
distributed  over  the  bottom  of  the  lake.  It  may  extend  into 
the  shallower  water,  where  it  would  find  a  sufficient  amount 
of  free  oxygen  to  enable  individuals  in  this  region  to  continue 
their  activities  during  the  summer.  If  reproduction  takes 
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place  during  the  summer,  the  oxygen  conditions  in  the  shal¬ 
lower  water  would  not  interfere,  and  those  individuals  that  are 
found  in  the  deep  water  may  be  the  descendants  of  those  nearer 
the  margins  of  the  lake.  Then,  too,  the  reproductive  period 
may  come  in  deep  water  in  the  early  part  of  the  season  before 
Corneocyclas  enters  its  quiescent  period,  and  both  temperature 
and  oxygen  conditions  are  very  favorable  just  after  the  fall 
overturn  for  a  reproductive  period  at  that  time. 


DISSOLVED  OXYGEN  AS  A  FACTOR  IN  THE  DISTRI¬ 
BUTION  OF  FISHES. 


CHANCEY  JUDAY  AND  GEORGE  WAGNER. 

[Biological  Notes  from  t'be  Laboratory  of  the  Wisconsin  Geological  and  Natural 
History  Survey.  III.] 

Lakes  of  various  sizes  and  depths  are  numerous  in  the  cen¬ 
tral  portion  of  northern  Wisconsin,  and  the  good  fishing  for 
which  some  of  them  are  noted  attracts  many  anglers  each  sea¬ 
son.  For  the  purpose  of  improving  and  diversifying  the  fish¬ 
ing,  efforts  have  been  made  from  time  to  time  during  the  past 
few  years  to  stock  most  of  the  lakes  that  are  of  any  consider¬ 
able  size  and  depth  with  the  Great  Lake  or  Mackinaw  trout 
( Cristivomer  namaycush).  It  has  been  found,  however,  that 
this  trout  does  not  thrive  in  many  of  the  lakes  in  which  it  has 
been  introduced;  in  fact,  the  efforts  have  met  with  success  in 
only  a  very  small  number  of  cases.  So  many  failures,  of 
course,  raised  a  query  as  to  their  cause.  For  the  past  two 
years,  this  Survey  has  been  making  a  study  of  some  lakes  in 
central  and  southeastern  Wisconsin  with  respect  to  the  gases 
dissolved  in  their  waters,  and  the  results  obtained  for  dissolved 
oxygen  in  some  cases  suggested  that  this  gas  might  be  a  very 
important  factor  in  the  success  or  failure  of  the  experiments 
with  the  Mackinaw  trout  in  the  northern  lakes.  Accordingly, 
early  in  September  1906,  two  of  them,  Kawaguesaga  and 
Trout  lakes,  both  located  in  the  vicinity  of  Minocqua,  were 
visited,  and  observations  were  made  on  them  relative  to  the 
amount  and  distribution  of  the  oxygen  dissolved  in  their 
waters. 


2— s.  &  A. 
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Trout  Lake  consists  of  two  parts  connected  by  a  compara¬ 
tively  narrow  but  deep  channel.  The  south  part  is  about  4 
kilometers  (2.5  miles)  long  and  2.4  kilometers  (1.5  miles) 
wide,  while  the  north  part  is  only  about  half  as  large.  Both 
parts  have  a  maximum  depth  of  about  80  meters  (100  feet). 
Samples  of  water  taken  at  a  station  in  the  deepest  portion  of 
the  south  part  of  the  lake  showed  a  considerable  amount  of 
oxygen  in  the  lower  water.  Half  a  meter  above  the  bottom, 
where  the  lake  was  29.5  meters  deep,  the  water  contained  0.9 
cubic  centimeters  of  dissolved  oxygen  per  liter,  and  at  27  meters 
there  were  2.1  cubic  centimeters,  which  was  a  little  more  than 
a  third  of  the  amount  found  at  the  surface  (5.6  cubic  centime¬ 
ters). 

Kawaguesaga  Lake  is  very  irregular  in  outline  and  consists 
of  three  basins  which  are  connected  by  rather  narrow  channels. 
The  eastern  part  is  the  largest  and  deepest,  having  an  area  of 
about  2.6  square  kilometers  (1  square  mile)  and  a  maximum 
depth  of  about  18  meters.  An  examination  of  the  water  of  the 
eastern  portion  showed  that  it  contained  only  a  trace  of  dissolved 
oxygen  at  10  meters  and  none  at  all  at  and  below  10.5  meters. 
That  is,  all  of  the  cold,  lower  water  was  devoid  of  free  oxygen. 
Gill  nets  were  set  in  various  parts  of  Kawaguesaga  Lake  and 
at  various  depths  also,  but  no  specimens  of  Mackinaw  trout 
were  obtained.  So  far  as  could  be  learned,  also,  it  has  never 
been  caught  in  this  lake  by  fishermen.  This  seems  to  indicate 
that  conditions  here  are  unfavorable  for  it.  On  the  other  hand, 
six  Mackinaw  trout  were  caught  in  24  hours  when  the  gill  nets 
were  set  within  about  a  meter  of  the  bottom  in  the  deepest  por¬ 
tion  of  the  south  part  of  Trout  lake.  Ho  specimens  of  it  were 
caught,  however,  when  the  nets  were  set  in  the  warm,  upper 
water,  but  only  when  they  were  placed  in  the  cool,  lower  water 
of  the  deeper  portions.  The  best  results,  in  fact,  were  obtained 
by  placing  the  nets  near  the  bottom  where  the  water  was  nearly 
30  meters  deep. 

The  fishermen  stated  that  the  Mackinaw  remains  in  the  deep 
water  of  Trout  Lake  during  the  entire  summer,  and  these  results 
confirm  their  observations  for  late  summer  at  least,  and,  so  far 
as  could  be  ascertained,  there  is  no  evident  reason  why  this 
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should  not  hold  true  for  the  entire  summer.  This  habit,  then, 
of  remaining  in  the  cool,  lower  water  during  the  summer  means 
that  this  region  of  a  lake  must  be  habitable  for  the  trout  at  this 
period  or  it  cannot  be  successfully  acclimated.  The  chief  factor 
in  making  this  region  habitable  is  dissolved  oxygen.  If  the  free 
oxygen  entirely  disappears  from  the  cool  water  in  summer,  or 
if  it  is  reduced  to  an  amount  so  small  that  it  will  not  supply 
the  needs  of  the  fish,  it  cannot  occupy  this  region,  and  there¬ 
fore  will  not  thrive  in  such  a  lake.  This  readily  explains  why 
the  efforts  to  stock  Kawaguesaga  Lake  with  Mackinaw  trout 
proved  unsuccessful.  As  stated  above,  it  was  found  that  all  the 
cool,  lower  water  of  this  lake  was  devoid  of  free  oxygen  in 
early  September,  and  this  condition  doubtless  exists  for  a  con¬ 
siderable  period  each  summer.  The  trout  is  unable,  therefore, 
to  occupy  the  cool  water,  and  this  makes  conditions  so  unfavor¬ 
able  that  it  cannot  maintain  itself  in  the  lake.  On  the  other 
hand,  the  lower  water  of  Trout  Lake  contained  enough  dissolved 
oxygen  to  supply  the  trout’s  needs,  and  trout  are  found  here 
in  abundance.  They  are  native  fish,  not  the  result  of  artifi¬ 
cial  planting.  j 

In  order  to  study  the  effects  of  such  water  on  active  fishes, 
some  experiments  were  performed  on  perch  ( Perea  flavescens ) 
and  crappies  ( Pomoxis ),  as  they  are  very  hardy  fishes.  Some 
of  the  lower  water  in  Mendota  which  was  free  from  dissolved 
oxygen  was  pumped  up  into  aquaria  and  specimens  of  these 
fishes  were  immediately  placed  in  these  aquaria.  In  every  case 
they  died  in  a  very  short  time,  the  length  of  time  varying  some¬ 
what  for  the  different  individuals.  In  general,  also,  the  perch 
lived  a  little  longer  than  the  crappies.  These  results  only  con¬ 
firmed  what  had  been  taken  for  granted  before  performing  the 
experiments,  that  is,  that  the  lower  water  is  uninhabitable  for 
fishes  when  it  is  devoid  of  free  oxygen.  Their  inability  to  oc¬ 
cupy  this  region  means  a  very  considerable  restriction  in  their 
vertical  distribution  in  some  lakes.  In  some  of  the  smaller  lakes 
which  are  well  protected  from  winds  and  which  contain  a  con¬ 
siderable  amount  of  decaying  organic  matter,  the  dissolved  oxy¬ 
gen  may  entirely  disappear  at  a  depth  of  5  or  6  meters  in  Au¬ 
gust,  so  that  the  fishes  would  be  limited  to  a  warm,  upper  stra- 
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turn  of  water  only  5  or  6  meters  thick.  Even  in  so  large  a  lake 
as  Mendota,  which  has  an  area  of  about  39  square  kilometers 
(15  square  miles),  there  is  practically  no  oxygen  below  a  depth 
of  10  or  12  meters  in  August  and  early  September.  As  the 
lake  has  a  maximum  depth  of  only  about  25  meters,  this  means 
that  half  the  maximum  depth  is  uninhabitable  for  fishes  at  this 
time.  Scarcely  more  than  a  third  of  the  maximum  depth  of 
some  lakes  can  be  occupied  in  late  summer.  These  unfavorable 
conditions,  which  confine  the  fishes  to  the  warm,  upper  water 
during  the  latter  part  of  the  summer,  may  be  very  largely  re¬ 
sponsible  for  some  of  the  epidemics  which  result  in  the  destruc¬ 
tion  of  large  numbers  of  them. 

So  far  as  the  authors  know,  no  fish  has  ever  been  found  which 
leads  either  an  active  or  a  passive  life  in  water  that  is  free 
from  dissolved  oxygen.  One  fish  is  known,  however,  which 
passes  through  a  “latent  life”  period.  Protopterus  annectens , 
which  inhabits  shallow,  muddy  water  and  swamps  in  tropical 
Africa,  burrows  into  the  mud,  encloses  itself  in  a  sort  of  co¬ 
coon  and  passes  the  dry  season  in  a  dormant  condition.  But 
this  cocoon  contains  a  respiratory  funnel  which  enables  the  fish 
to  obtain  air  for  respiration  during  this  period.  With  such  a 
remarkable  adaptation  as  this  represented  in  the  class  of  fishes, 
it  seems  entirely  within  the  range  of  possibilities  that  some 
member  could  adapt  itself  to  a  period  of  passive  life,  at  least 
in  water  that  contained  no  free  oxygen. 

In  this  connection,  it  is  also  interesting  to  note  that  the  re¬ 
moval  of  the  dissolved  oxygen  from  the  lower  water  of  a  lake 
is  due  chiefly  to  the  decay  of  organic  matter.  This  decaying 
material  is  supplied  for  the  most  part  by  the  microscopic  or¬ 
ganisms  living  in  the  water.  At  their  death,  these  organisms 
sink  to  the  bottom,  decaying  on  the  way  down  as  well  as  at  the 
bottom,  thus  removing  the  free  oxygen  from  the  lower  water. 
Obviously,  the  rapidity  with  which  this  oxygen  disappears  de¬ 
pends  mainly  upon  the  amount  of  decaying  material  which 
sinks  into  this  region,  which,  in  turn,  depends  chiefly  upon  the 
quantity  of  plankton  growing  in  the  lake.  Because  of  their 
short  life  and  the  rapidity  with  which  they  reproduce,  the 
plankton  algae  are  much  more  important  factors  in  supplying 
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the  decaying  material  than  the  zooplankton  forms.  The  plank¬ 
ton  organisms,  either  directly  or  indirectly,  constitute  a  very 
important  element  of  the  food  of  most  fishes  at  some  stage  of 
their  development;  in  fact,  it  has  been  asserted  that  the  pro¬ 
duction  of  fish  is  correlated  with  the  amount  of  plankton  pro¬ 
duced  by  a  stream,  or  lake.  But  the  results  obtained  on  a  num¬ 
ber  of  Wisconsin  lakes  show  that,  beyond  a  certain  limit,  the 
increase  in  the  amount  of  plankton  would  tend  toward  a  de¬ 
crease  in  the  production  of  fish  in  these  lakes,  especially  of 
some  species,  rather  than  an  increase,  by  making  conditions  un¬ 
favorable  for  them.  This  upper  limit  would  vary  somewhat 
for  different  lakes.  A  very  large  growth  of  plankton  in  a  lake 
would  furnish  an  abundance  of  decaying  organic  matter  which 
would  soon  use  up  the  dissolved  oxygen  in  much  or  all  of  the 
cool,  lower  water,  and  this  would  mean  a  very  considerable  re¬ 
striction  in  the  horizontal  distribution  of  the  fishes.  Under 
these  conditions,  they  could  live  only  in  the  warm,  upper  water, 
and  a  species  that  required  cool  water  would  not  be  able  to  live 
in  such  a  body  of  water. 

So  far  as  oxygen  conditions  in  the  lower  water  are  concerned, 
a  lake  that  is  poor  in  plankton  would  be  best  adapted  to  fish 
life  in  that  region,  but  the  question  of  food  now  enters  as  a  fac¬ 
tor  of  equally  great  importance.  As  indicated  above,  plankton 
plays  such  an  important  role  as  a  fish  food  that  a  scanty  supply 
of  it  would  mean  a  scarcity  of  proper  food.  This  condition 
would  be  accompanied  by  the  usual  results,  few  fish  and  these 
in  poor  physical  condition.  Thus  the  results  obtained  in  these 
studies  seem  to  indicate  that  the  lake  that  is  best  adapted  to 
fish  life  is  one  that  contains  neither  an  unusually  large  amount 
of  plankton,  which  would  cause  the  rapid  and  early  depletion 
of  the  dissolved  oxygen  in  the  lower  water  in  the  summer,  nor 
an  amount  so  scanty  as  to  endanger  the  food  supply,  but  a  me¬ 
dium  amount.  However,  each  lake  possesses  features  peculiar 
to  itself,  and  there  are  factors  involved  which  make  it  impos¬ 
sible  to  give  any  general  rule  as  to  quantity  that  would  apply 
to  all  lakes.  These  individual  differences  must  be  determined 
for  each  lake. 
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In  conclusion,  then,  it  may  be  said  that  the  amount  of  dis¬ 
solved  oxygen  in  the  lower  water  of  any  lake  determines  wheth¬ 
er  fishes  that  require  cool  water  during  the  summer  can  or  can¬ 
not  thrive  in  a  lake,  and  it  also  determines  the  vertical  distri¬ 
bution  in  a  lake  of  fishes  that  are  able  to  occupy  either  warm 
or  cool  water. 


NOTES  ON  THE  FISH  FAUNA  OF  LAKE  PEPIN. 


GEORGE  WAGNER. 

[Published  by  permission  of  the  United  States  Bureau  of  Fisheries.] 

Lake  Pepin  is  an  expanded  portion  of  the  Mississippi  River, 
on  the  southern  boundary  of  the  counties  of  Pierce  and  Pepin? 
Wisconsin.  The  cause  of  this  expansion  is  the  deposition  of 
material  by  the  Chippewa  River  at  the  point  where  it  joins  the 
Mississippi.  The  Mississippi  here  was  not  able  to  carry  this 
extra  load.  As  a  consequence,  it  has  been  deposited  as  a  sort 
of  wing  dam,  increasing  with  time  and  finally  forming  a  con¬ 
siderable  barrier  against  the  waters  of  the  Mississippi.  These, 
so  checked,  collected  above  to  form  a  lake,  until  a  point  of 
equilibrium  was  reached.  At  present,  the  height  of  the  lake 
varies  through  a  range,  as  far  as  the  extremes  on  record  are 
concerned,  of  about  nineteen  feet,  and  through  a  range  of  four 
or  five  feet  during  an  average  season. 

Lake  Pepin  is  sigmoid  in  outline,  extending  from  northwest 
to  southeast.  Its  length  along  the  center  line  is  about  twenty- 
five  miles ;  its  width  varies  from  one-half  mile  to  two  and  one- 
half  miles.  In  the  main,  its  shores  are  steep  bluffs ;  these  re¬ 
cede  from  the  Minnesota  side  for  several  miles  at  Lake  City, 
and  on  the  Wisconsin  bank  near  the  lower  end  of  the  lake  at 
Pepin. 

At  the  upper  end  of  the  lake,  for  a  mile  or  more,  the  bot¬ 
tom  is  in  large  part  mud.  The  rest  of  the  lake  bottom  is 
chiefly  sand,  with  small  patches  of  sand  and  mud  occurring  at 
rather  regular  intervals.  The  depth  at  the  upper  end  ranges 
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from  ten  to  twenty  feet  as  maxima  along  the  lines  of  sounding, 
but  gradually  deepens  as  one  goes  toward  the  lower  end.  At 
the  boundary  between  Pierce  and  Pepin  counties  the  maximum 
depth  is  thirty-two  feet.  At  Lake  City,  Minnesota,  it  is 
thirty-seven  feet  very  close  to  the  government  light.  At  the 
lower  end  of  the  lake,  the  maximum  depth  of  fifty-six  feet  is 
found  close  to  the  Minnesota  shore,  while  the-  Wisconsin  half 
of  the  lake,  and  the  river  below,  are  very  shallow,  probably  due 
to  the  checking  action  of  the  Chippewa  River,  which  enters  the 
Mississippi  from  the  Wisconsin  side,  about  one  mile  below  the 
foot  of  the  lake. 

The  chief  source  of  the  water  of  Lake  Pepin  is  of  course  the 
Mississippi  itself,  but  it  also  receives  considerable  volumes  from 
the  Isabel  and  Rush  rivers  and  Pine  Creek,  on  the  Wisconsin 
shore,  and  from  a  creek  just  north  of  Lake  City  on  the  Minne¬ 
sota  side. 

Let  it  be  stated  right  here  that  Lake  Pepin  is  a  lake  in  every 
sense.  The  very  accurate  surveys  of  the  Mississippi  River 
Commission  have  disclosed  no  difference  of  level  between  the 
two  ends,  nor  any  perceptible  current.  The  lake  itself  has  a 
considerable  retarding  effect  on  the  Mississippi  above  it;  the 
river  near  the  lake  has  a  fall  of  a  little  less  than  one-tenth  of  a 
foot  to  the  mile. 

We  have  here,  then,  a  typical  lake,  one  of  the  largest  in 
Wisconsin  (excepting  of  course  the  Great  Lakes)  and  moreover 
one  whose  general  physical  characters  are  not  only  very  well 
known,  but  are  constantly  being  kept  track  of.  This  is  en¬ 
tirely  due  to  the  fact  that  the  lake  is  part  of  the  channel  of  the 
Mississippi  River,  and  as  such  a  highway  for  steamboat  trans* 
portation.  The  Mississippi  River  Commission  has  constructed 
a  map  of  the  lake  in  three  sheets,  on  a  scale  of  one  to  twenty 
thousand,  or  about  three  and  one-quarter  inches  to  the  mile. 
These  maps  give  contours  as  well  as  other  natural  and  cul¬ 
tural  features  of  the  shore.  At  intervals  of  rather  less  than 
a  quarter  of  a  mile,  there  are  lines  of  soundings  from  shore 
to  shore,  soundings  along  each  line  being  indicated  at  intervals 
of  about  one  hundred  and  fifty  feet.  The  character  of  the  bot¬ 
tom  is  also  frequently  noted.  The  Commission  maintains 
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gauges  at  Lake  City  and  at  many  points  on  the  Mississippi 
above  and  below. 

This  lake,  it  sems  to  me,  offers  a  very  favorable  place  for  the 
prosecution  of  a  systematic  biological  survey.  I  know  of  no 
other  lake  in  the  Mississippi  valley  of  which  the  physical  fea¬ 
tures  are  so  well  known.  There  remains,  however,  even  here, 
much  work  to  he  done  on  temperatures  and  other  features. 

Furthermore  a  thorough  study  of  this  lake  is  highly  de¬ 
sirable,  for,  as  I  hope  my  notes  on  the  fishes  will  show,  it  is 
a  great  field  for  commercial  fisheries,  and  by  proper  procedure 
its  importance  could  be  further  increased.  It  seems  to  me 
that  it  would  be  well  worth  while  to  experiment  with  the  in¬ 
troduction  here  of  certain  food  fishes  now  not  existing  here, 
especially  of  certain  whitefish;  so  far  as  I  am  able  to 
ascertain,  no  such  experiments  have  ever  been  made.  In  Lake 
St.  Croix,  somewhat  further  north,  at  the  mouth  of  the  St. 
Croix  River,  the  United  States  Fish  Commission  planted  two 
million  whitefish  fry  in  1891-2  ( Kept .  U.  S.  F.  C.,  vol.  18,  p. 
lxxxiii).  In  1892-3  it  planted  in  the  same  lake  two  thou¬ 
sand  three  hundred  yearlings  of  lake  trout  ( Rept .  U.  S.  F . 
C.,  vol.  19,  p.  134).  Lake  St.  Croix  is  a  smaller  and  de¬ 
cidedly  shallower  body  of  water  than  Lake  Pepin.  Yet  an  oc¬ 
casional  report  of  the  capture  of  a  lake  trout  in  this  region  of 
the  Mississippi  seems  to  indicate  that  the  experiment  was  not 
entirely  a  failure.  A  repetition  of  it  in  Lake  Pepin,  with  due 
care  in  details  and  followed  persistently  for  several  years, 
would  very  probably  prove  a  success. 

It  is  as  a  first  contribution  toward  a  biological  survey  of 
Lake  Pepin  that  I  offer  the  following  notes  on  its  fish  fauna. 

In  the  summer  of  1903,  the  writer  spent  two  weeks  at  Lake 
City,  Minnesota,  engaged  in  collecting  certain  anatomical 
material.  In  1904,  he  spent  nearly  three  months  at  the  same 
place,  as  an  employe  of  the  United  States  Bureau  of  Fisheries, 
studying  the  biology  of  Polyodon.  During  both  periods,  col¬ 
lections  and  notes  of  the  fishes  occurring  here  were  made,  as 
time  allowed.  During  both  periods  he  made  much  use  of  the 
aid,  freely  given,  of  Mr.  Christ.  Schnell,  of  Read’s  Landing, 
Minnesota,  a  man  who  has  fished  in  these  waters  for  many 
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years  and  -who  has  a  remarkably  wide  and  accurate  knowledge 
of  the  fishes  of  the  region.  The  writer  is  greatly  indebted  to 
him  for  many  favors.  To  the  United  States  Bureau  of  ."Fish¬ 
eries,  and  especially  to  Dr.  W.  B.  Evermann,  he  also  owes 
much,  and  Dr.  Meek  of  the  Field  Museum  kindly  named  some 
of  the  forms  and  corroborated  the  determinations  of  a  few 
others. 

The  material  comes  mainly  from  three  sources:  First,  an 
eighteen  hundred  foot  seine  of  six  inch  mesh,  and  about  twenty 
feet  in  depth,  hauled  twice  a  day,  during  my  stay,  by  Mr. 
Schneli  and  his  crew.  Secondly,  a  Baird  seine,  seventy-five 
feet  in  length,  sometimes  hauled  separately,  but  more  frequently 
attached  behind  the  large  seine  when  this  had  been  spread 
eight  or  nine  hundred  feet  from  shore.  In  this  manner  we 
obtained  several  forms  which  wTould  otherwise  have  been  missed. 
Lastly,  a  thirty  foot  minnow  seine  was  hauled  a  number  of 
times  daily  along  shore  at  various  places  in  the  neighborhood 
of  Best  Island,  the  high  shore  just  north  of  Central  Point 
(see  Chart  Ho.  184,  Mississippi  Biver  Commission).  The 
number  of  hauls  made  by  all  these  seines  gives  some  reason  for 
believing  that  we  saw  practically  all  the  species  occurring  with 
any  frequency  in  the  lake.  A  few  more  species  would  prob¬ 
ably  be  found  by  examining  the  muddy  upper  end  of  the  lake. 

In  the  enumeration  below,  I  have  followed,  without  devia¬ 
tion,  the  nomenclature  of  Jordan  and  Evermann’ s  “Manual.” 
The  common  names,  when  given,  are  those  used  by  the  fisher¬ 
men  of  the  region. 

1.  Ichtiiyomyzon  concolor.  Tamper  Eel.  This  is  an  ex¬ 
tremely  common  form  here.  It  attacks  the  catfishes,  and  in 
much  lesser  degree  the  buffaloes  and  suckers,  but  its  favorite 
host  is  Polyodon.  Among  about  fifteen  hundred  spoonbills 
examined,  there  were  but  few  that  did  not  show  some  signs 
of  lamprey  bites.  A  number  of  times  I  have  taken  from  ten 
to  twenty-five  lampreys  from  one  specimen,  although  they 
usually  desert  their  host  when  brought  into  very  shallow  water. 
They  attack  all  parts  of  the  host,  most  frequently  however  the 
belly.  Occasionally  one  was  found  to  have  worked  its  way 
under  the  gular  membrane  and  to  have  attached  itself  to  the 
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isthmus,  its  body  being  entirely  invisible  until  the  pouch  was 
examined. 

2.  Ichthyomyzon  castaneus.  Lamper  Eel.  Unfortunately, 
I  did  not  preserve  the  necessary  specimens  to  prove  the  pres¬ 
ence  of  this  form.  From  specimens  examined  on  the  spot,  I 
feel  confident  that  forms  which  would  be  referred  to  this 
species  occur.  From  some  observations  made,  I  incline,  how¬ 
ever,  toward  the  belief  that  I.  castaneus  is  not  specifically  dis¬ 
tinct  from  I.  concolor.  I  hope  soon  to  be  able  to  collect  the 
necessary  material  for  deciding  this  point. 

3.  Polyodon  spathula.  Spoonbill.  One  of  the  most  abun¬ 
dant  forms  in  Lake  Pepin  throughout  the  summer,  and  prob¬ 
ably  throughout  the  year.  It  is  caught  in  large  numbers  in 
the  seines.  The  writer  has  seen  as  much  as  fifteen  hundred 
pounds  brought  in  at  a  single  haul  of  the  big  seine.  Seem¬ 
ingly  the  spoonbill  is  of  a  rather  roving  disposition,  cruising 
up  and  down  the  lake  in  large  schools.  Lienee  its  appearance 
in  the  seines  is  rather  irregular.  There  may  be  an  abundance 
one  day  and  practically  none  the  next.  In  the  two  years  I 
observed  it,  it  disappeared,  or  at  least  its  numbers  greatly  de¬ 
creased,  for  a  period  of  about  a  week  in  August.  This  disap¬ 
pearance  can  have  nothing  to  do  with  its  breeding  habits,  for 
the  females  are  not  at  this  time  heavy  with  eggs.  It  may  be 
simply  a  seeking  of  deeper  and  cooler  waters  at  the  foot  of  the 
lake. 

After  much  hard  work,  I  have  been  unable  to  get  any  light 
whatever  on  the  breeding  habits  of  this  peculiar  form.  Dr. 
E verm ann  ( Bulletin  U.  8.  F.  C.,  vol.  27,  p.  284)  reports 
nearly  ripe  females  as  occurring  in  the  Ohio  Fiver  at  Louis¬ 
ville  in  the  middle  of  May.  From  this  one  would  expect 
spawning  to  occur  in  our  region  not  before  the  end  of  June, 
and  more  probably  in  July  or  August.  In  the  summer  of 
1904,  I  examined  anatomically  every  specimen  of  spoonbill 
brought  ashore  at  Lake  City,  about  fifteen  hundred  in  all.  A 
fair  proportion,  whose  number  unfortunately  was  not  accu¬ 
rately  recorded,  were  recognizably  females.  But  between 
June  11  and  September  1  I  did  not  discover  a  single  female 
with  ripe  or  nearly  ripe  spawn,  or  one  that  showed  signs  of 


28  Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 

having  recently  spawned.  The  fishermen  profess  to  know  that 
spawning  takes  place  in  February  and  March,  and  the  condi¬ 
tion  of  the  ovaries  in  summer  lends  some  weight  to  this  con¬ 
tention.  But  a  female  with  ripe  eggs  from  this  region  is  yet 
to  he  found,  although  several  fishermen  have  promised  me  to  be 
on  the  lookout  for  them. 

Contrary  to  the  usual  belief,  the  spoonbill,  in  Lake 
Pepin  at  least,  is  in  no  sense  a  mud-loving  fish.  It  is  never 
found  in  the  muddy  bayous,  or  close  in  to  shore.  To  capture 
it,  the  seine  is  carried  out  from  seven  hundred  to  a  thousand 
feet,  mid-channel,  where  the  water  is  fairly  clear  and  the  bot¬ 
tom  sandy.  This  makes  very  improbable  also  the  supposed 
use  of  the  snout  or  rostrum  for  stirring  up  the  bottom.  The 
food  of  Polyodon  adds  wreight  to  this  contention.  It  consists, 
in  Lake  Pepin,  entirely  of  plankton  material,  in  largest  part  of 
entomostraca,  but  not  unmixed  with  algae.  There  is  one  seem¬ 
ing,  but  only  seeming,  exception  to  this.  Occasionally  one 
finds  the  specimens  of  a  morning’s  catch  largely  gorged  with 
larvae  of  Ephemerids.  But  in  every  such  case  it  was  found 
that  Ephemerid  imagines  appeared  in  vast  numbers  the  same 
evening.  It  appears  plain,  therefore,  that  the  larvae  taken  by 
Poly  don  were  captured  on  their  journey  to  the  surface  of  the 
water.  During  this  time  they  form  an  integral  part  of  the 
plankton.  Finally,  a  study  of  the  rostrum  itself  discloses  that 
its  external  texture  is  such  that,  if  used  for  rooting  on  the 
gravelly  and  sandy  bottom  of  Lake  Pepin,  it  wTould  soon  be¬ 
come  abraded,  but  I  have  never  discovered  any  sign  of  this 
in  any  living  spoonbill.  Injuries  there  are  on  the  rostrum 
frequently  enough,  but  they  consist  mainly  of  notches  on  the 
side.  I  suspect  that  they  are  caused  by  the  bites  of  turtles. 

On  the  other  hand,  the  good  nerve  supply  of  the  rostrum, 
and  the  way  in  which  it  is  fairly  paved  with  sensory  end  or¬ 
gans,  make  it  patent  that  it  serves  a  sensory  and  not  a  motor 
function.  It  probably  serves  to  disclose  the  denser  swarms  of 
plankton,  which  are  then  scooped  up  by  the  enormously  ex¬ 
pansible  mouth. 

Polyodon  lives,  as  noted  before,  in  deep  water.  But  in  sum¬ 
mer,  at  least,  it  remains  near  the  surface.  Two  things  give 
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evidence  of  this.  In  the  seining  operations  it  is  continually 
apparent  that  such  spoonbills  as  become  gilled  in  the  meshes 
of  the  seine  always  are  found  very  close  to  the  cork  line,  shew¬ 
ing  that  they  were  near  the  surface  when  gilled.  The  second 
line  of  evidence  concerns  their  feeding  habits.  The  specimens 
I  examined  were  brought  to  shore  usually  at  about  eight  or 
nine  o’clock  in  the  morning,  and  about  four  o’clock  in  the 
afternoon.  The  stomachs  of  the  former  were  usually  gorged 
with  plankton,  those  of  the  latter  were,  with  a  few  exceptions, 
empty.  It  would  appear,  then,  that  Polyodon  feeds  during  the 
night  or  very  early  in  the  morning.  Now,  while  no  accurate 
determinations  of  the  plankton  of  Lake  Pepin  have  been  made, 
it  is  fair  to  presume  that  at  night  the  plankton  organisms  ap¬ 
proach  the  surface  more  nearly  than  in  daylight.  It  would  be 
very  interesting  in  this  connection  to  determine  the  gas  content 
of  the  deeper  water  during  August,  as  has  been  done  for  other 
lakes  of  our  state  by  Professor  Birge  and  Mr.  Juday. 

Polyodon ,  more  than  any  other  fish  in  Lake  Pepin  except 
Pomolohus  chry so chloris,  has  the  habit  of  leaping  up  out  of  the 
water.  It  leaps  with  great  force,  specimens  four  feet  or  more 
in  length  often  leaping  clear  above  the  surface,  then  falling 
usually  on  their  side.  This  also  occurs  commonly  far  from 
shore;  only  once  have  I  observed  it  close  in.  This  jumping  of 
Polyodon  is  commonly  said  to  be  for  the  purpose  of  removing 
the  lampreys.  This  is  probably  true  ;  at  all  events,  it  can 
easily  be  observed  that  the  lampreys  are  knocked  off  in  this 
manner,  sometimes  in  considerable  numbers. 

As  to  its  commercial  status,  the  spoonbill  is  the  fish  most 
sought  for  by  the  seiners  on  Lake  Pepin.  It  is  only  within 
comparatively  recent  years,  however,  that  its  food  value  has 
been  recognized.  In  the  last  few  years  it  has  brought  a  price 
nearly  equal  to  that  of  sturgeon.  This,  combined  with  the 
numbers  which  are  caught,  makes  it  a  very  profitable  fish. 
1'here  is,  therefore,  some  danger  that  its  numbers  may  soon  be 
decimated  as  those  of  the  sturgeon  have  been.  Our  present  ab¬ 
solute  lack  of  knowledge  of  its  breeding  habits  makes  proper 
methods  of  protection  a  difficult  problem.  The  roe  forms  no 
part  of  the  commercial  value  of  the  fish  here. 
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Considering  tlie  fate  of  our  sturgeons  at  the  hands  especially 
of  the  French  ichthyologists,  it  is  remarkable  that  we  have  not 
a  larger  synonymy  of  Polyodon.  In  its  dimensions  it  varies 
considerably,  and  in  the  dimensions  of  the  rostrum  this  varia¬ 
tion  is  extreme.  Specimens  are  often  seen  in  which  the  ros¬ 
trum  is  very  long  and  slender ;  in  others  its  width  is  fully  equal 
to  one-third  the  length,  while  all  intermediate  forms  occur. 

All  manuals  state  definitely  that  Polyodon  has  no  barbels. 
But  it  was  pointed  out  by  Allis  ( Zool .  Jahrbucher ,  Anat voh 
IT,  p.  671)  and  discovered  independently  by  myself  ( Science , 
FT.  S.,  vol.  19,  p.  554)  that  these  exist.  In  fifteen  hundred 
spoonbills  examined  by  me,  I  did  not  find  a  single  specimen  in 
which  they  were  absent,  so  they  must  be  considered  a  constant 
character.  Their  size  is,  however,  very  variable. 

As  is  well  known,  specimens  of  spoonbills  below  a  foot  in 
length  are  extremely  rare.  In  the  fall  of  1904,  I  purchased 
from  Mr.  Kane  of  Bay  City,  Wisconsin,  three  specimens  all 
smaller  than  any  I  have  seen  elsewhere,  and  the  smallest  prob¬ 
ably  as  small  as  any  now  in  collections.  A  few  notes  on  these 
may  not  be  without  interest. 

Specimen  A.  Kot  in  very  good  condition.  Length,  260  mm. 
to  tip  of  dorsal  fork  of  tail;  215  mm.  to  base  of  tail.  Dis¬ 
tance  from  tip  of  rostrum  to  median  point  of  upper  tip,  96  mm. 
Greatest  width  of  rostrum,  25  mm.  The  eyes  point  distinctly 
toward  ventral  side.  Edge  of  rostrum  very  thin  and  flexible, 
rayed  ossicles  only  feebly  developed.  Sensory  organs  well  de¬ 
veloped  on  dorsal  side,  only  feebly  on  ventral  side.  Upper 
jaws  dentate  only  on  anterior  half,  lower  jaw  dentate  through¬ 
out.  Teeth  show  distinct  tendency  toward  arrangement  in  two 
parallel  rows. 

Specimen  B.  Length,  254  mm.  to  base  of  tail.  Tip  of 
rostrum  to  median  point  of  upper  lip,  98  mm.  Greatest  width 
of  rostrum,  30  mm.  Eyes  as  in  A.  Sense  organs  much  bet¬ 
ter  developed,  especially  on  gular  surface,  where  they  show  but 
little  in  A. 

Specimen  C.  Length,  247  mm.  to  base  of  tail.  Tip  of 
rostrum  to  median  point  of  upper  lip,  109  mm.  Central  axis 
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of  rostrum  very  much  heavier  than  in  B.  Skeleton  of  dorsal 
surface  of  head  narrower. 

L  Acipenser  rubicundus.  Rock  Sturgeon.  Pound  for 
pound,  this  is  the  most  valuable  fish  marketed  by  the  seiners. 
Large  specimens  have  become  scarce,  however,  in  late  years,  so 
that  twelve  or  fifteen  in  a  season  are  considered  a  good  catch. 
Smaller  ones,  up  to  fifty  centimeters  in  length,  are  not  uncom¬ 
mon.  The  food  of  this  fish  in  Lake  Pepin,  in  summer  at  least, 
consists  entirely  of  the  larvae  of  Ephemerids. 

5.  Scaphirhynchus  (?).  White  Sturgeon;  Sand  Sturgeon. 
Prom  descriptions  of  the  fishermen,  it  seems  certain  that  there 
occurs  here,  though  rarely,  either  Scaphirhynchus  plato- 
rhynchus  Raf.,  or  the  recently  described  P  arascaphirhynchus 
albus  Eorbes  and  Richardson.  I  have  not  myself  seen  any 
specimens  taken  here. 

6.  Lepidosieus  osseus.  Billy-Gar;  Garfish.  Seemingly  a 
common  form,  although  only  one  large  female  was  caught  in 
the  big  seine.  Small  specimens,  from  eleven  to  twenty-two 
centimeters  in  length,  were  caught  almost  daily  with  our  min¬ 
now  seine. 

7.  Lepidosteas  platostomus.  Billy-Gar;  Garfish.  Two 
females,  each  about  sixty-five  centimeters  in  length,  and  both 
heavy  with  eggs,  were  brought  in  with  the  large  seine.  One 
dead  specimen  was  picked  up  on  shore.  Eishermen  do  not  dis¬ 
tinguish  between  the  two  species  of  Lepidosteus.  L.  plato¬ 
stomus  is  seemingly  rare,  and  is  looked  upon  as  abnormal. 

8.  Amia  calva.  Dogfish.  Quite  common,  some  being 
brought  in  at  almost  every  haul  of  the  seine.  Though  not 
considered  as  of  much  value  as  food  fishes,  they  are  sometimes 
shipped  with  other  rough  fish,  and  as  no  protest  ever  comes 
from  the  commission  merchants,  they  probably  find  a  market. 

9.  Ictalurus  punctatus.  Blue  Cat.  A  fairly  common  fish 
here,  though  large  specimens  are  not  numerous  enough  to  form 
any  considerable  proportion  of  the  daily  catch.  Smaller  speci¬ 
mens,  up  to  thirty  centimeters  in  length,  were  caught  in  great 
numbers  in  our  Baird  seine.  This  fish  is  highly  prized  and 
well  paid  for  on  the  Chicago  market. 

10.  Leptops  olivaris.  Mud  Cat.  Rot  so  numerous  as  the 
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blue  cat,  nor  so  highly  esteemed;  hut  the  two  species  are  not 
kept  separate  in  shipment  to  the  market. 

11.  Schilbeodes  gyrinus.  The  only  bullhead  (as  all  small 
Siluridae  are  called  in  this  general  region)  that  we  caught  was 
a  single  specimen  of  this  species,  three  centimeters  in  length. 

12.  Ictiobus  cyprinella.  Buffalo.  Very  abundant.  Caught 
and  shipped  in  larger  quantities  than  any  other  fish.  When 
the  price  warrants,  it  is  dressed  by  splitting  up  the  back  before 
shipping;  otherwise  it  is  shipped  “in  the  round’7  together  with 
carp,  suckers,  etc. 

13.  Ictiobus  urus.  Deep-water  Buffalo.  During  the 
summer  of  1904,  I  attempted  many  times  to  select  specimens 
which  I  could  assign  to  this  species,  but  without  success. 
Fishermen  point  out  what  they  consider  a  distinct  “deep-water 
buffalo,”  but  in  no  case  was  I  able  to  distinguish  them  by  any 
constant  characters  from  I.  cyprineilla.  At  present  I  am  very 
much  inclined  to  doubt  the  distinctness  of  the  two  species. 
However,  I  hope  to  be  able  before  long  to  return  to  this  field 
and  gather  more  detailed  evidence  on  the  subject. 

II.  Ictiobus  bubalus.  Small-mouthed  Buffalo.  Occurs 
very  much  less  abundantly  than  I.  cyprinella.  As  market  fish 
the  two  forms  are  not  kept  separate. 

15.  Carpiodes  velifer.  Quillback.  Hot  very  abundant, 
but  one  or  two  appeared  in  the  big  seine  almost  daily.  As 
elsewhere,  this  form  is  very  variable,  and  fishermen  apply  va¬ 
rious  names.  All  specimens  of  Carpiodes  examined  by  me,  how¬ 
ever,  could  be  referred  to  this  species. 

16.  Catostoynus  commersonii.  A  number  of  young  speci¬ 
mens  were  taken,  near  the  mouth  of  the  creek  at  the  south  end 
of  Best  Island.  Ho  large  specimens  were  found,  and  the 
species  probably  belongs  to  the  creek  rather  than  to  the  lake. 

17.  M oxostoma  anisurum.  Bed  Horse.  A  single  large 
specimen  and  a  number  of  young  were  taken. 

18.  M oxostoma  aureolum.  Bed  Horse.  Hot  at  all  com¬ 
mon.  In  fact,  to  one  who  knows  the  abundance  of  Catostomids 
in  the  lakes  and  rivers  of  Minnesota  tributary  to  the  Missis¬ 
sippi,  their  comparative  rarity  in  Lake  Pepin,  with  the  excep¬ 
tion  of  Ictiobus,  comes  somewhat  as  a  surprise. 


Wagner — Fish  Fauna  of  Lake  Pepin .  33 

19.  Cyprinus  carpio.  German  Carp.  Before  1903  the 
carp  was  not  taken  in  Lake  Pepin  in  any  large  quantities.  In 
that  year  they  appeared  abundantly,  more  so  in  1904,  and  they 
have  been  on  the  increase  ever  since.  They  were  not  by  any 
means  welcomed  by  the  fishermen.  They  occur  everywhere  in 
such  abundance  that  their  appearance  on  the  market  has  a  de¬ 
pressing  effect  on  the  price  paid  for  buffalo,  for  which  they 
form  a  rather  poor  substitute.  They  do  present  one  advantage, 
in  so  far  as  their  scales  come  off  much  less  easily  than  those  of 
the  buffalo,  and  they  are  otherwise  less  sensitive,  so  that  many 
more  can  be  kept  alive  in  a  fish-box,  and  for  a  much  longer 
time. 

20.  Notropis  hlennius.  A  number  of  specimens,  really 
too  young  for  satisfactory  determination,  seem  to  belong  here. 

21.  Notropis  hudsonius.  Shiner.  This  is  by  far  the  com¬ 
monest  minnow  in  Lake  Pepin,  great  numbers  being  taken  at 
every  haul  of  the  minnow  seine. 

22.  Notropis  whipplei.  Only  a  single  specimen  occurs  in 
our  collections. 

23.  Notropis  rubnfrons.  A  common  minnow,  usually 
found  with  N.  hudsonius. 

2  F  Hyhopsis  storerianus.  Numerous  specimens  were 
brought  in  one  day  in  the  Baird  seine,  from  mid-channel.  The 
largest  was  12  centimeters  in  length.  Teeth,  1,  4-4,  0. 

25.  Anguilla  chrysypa.  Eel.  Eels  are  said  to  be  common 
in  this  region,  but  naturally  our  ordinary  methods  of  fishing 
failed  to  secure  any.  I  obtained  a  single  specimen  by  means 
of  a  brook  fyke  set  at  the  bottom  in  thirty  feet  of  water. 

26.  Hiodon  tergisus.  Mooneye.  Very  common,  but  not 
often  taken  in  the  large  seine,  because  of  their  small  size.  On 
one  occasion  an  immense  school  was  brought  very  close  to  shore 
by  the  seine,  but  when  in  shallow  water  practically  all  escaped 
through  the  meshes.  Locally  it  is  used  for  food,  only  the  dor¬ 
sal  part  being  retained  in  dressing. 

27.  Dorosoma  cepedianum.  Norwegian  Herring.  Not 
very  common,  and  never  marketed.  The  name  “Norwegian 
herring,”  invariably  applied  to  this  form  in  this  region,  seems 

to  be  a  very  local  one ;  at  least  I  have  never  heard  it  elsewhere. 

3— S.  &  A. 
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Its  use  probably  expresses  a  superficial  resemblance  between 
this  fish  and  some  form  familiar,  in  the  fatherland,  to  Norwe¬ 
gian  immigrants.  An  old  Norwegian  fisherman  told  me  his  ex¬ 
perience  with  this  fish  in  his  early  days  in  America.  He  recog¬ 
nized  it  as  a  herring  similar  to  those  he  had  caught  and  salted 
down  for  winter  use  in  Norway.  Hence  he  proceeded  to  salt 
down  Dorosoma.  His  description  of  the  odors  produced  when 
he  tried  to  cook  his  salted  fish  was  decidedly  more  expressive 
than  elegant. 

28.  Pomolobus  chry  so  Moris.  Skipjack.  Exceedingly 
abundant,  but  never  marketed,  because  worthless.  Its  pecu¬ 
liar  habit  of  leaping  out  of  the  wTater  while  pursuing  its  prey 
is  very  apparent  here,  especially  at  dusk,  when  the  splashing 
of  many  specimens  is  almost  continuous  until  long  after  dark. 
I  was  never  able  to  hook  one  in  Lake  Pepin,  but  while  fishing 
for  black  bass  in  the  swift  waters  of  the  Mississippi  several 
miles  below  the  lake,  I  was  forced  to  abandon  minnows  as 
bait,  as  the  skipjack  took  all  of  them.  Although  worthless  as 
food,  the  skipjack  is  not  to  be  despised  as  a  game  fish.  I 
consider  him  quite  the  equal,  in  fighting  powers,  of  the  black 
bass  of  these  waters. 

29.  Lucius  lucius.  Pickerel.  Common.  Young  speci¬ 
mens  up  to  40  centimeters  in  length  were  brought  in  daily 
with  the  minnow  seine.  They  were  evidently  preying  on  the 
various  small  fishes  of  the  shallow  water. 

80.  Pomoxis  sparoides .  Crappie;  Calico  Bass.  This  is  a 
common  form  in  Lake  Pepin ;  the  names  commonly  applied  to 
it  here  indicate  that  the  fishermen  do  not  distinguish  between 
the  two  forms  of  Pomoxis.  As  far  as  my  observations  go, 
however,  P.  annularis  does  not  occur  in  Lake  Pepin. 

81.  Ambloplites  rupestris.  Bock  Bass.  Very  common. 
The  young  are  extraordinarily  numerous  along  shore. 

82.  Apomotis  cyanellus.  A  few  young  specimens  seem  to 
belong  to  this  species. 

88.  Lepomis  pallidus.  Sunfish.  Blue  Gill.  Common. 
A  number  of  specimens  occurred  daily  in  the  large  seine.  They 
are  not  marketed,  neither  are  any  other  of  the  Centrarchidae. 
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SF  Micropterus  dolomiep.  Black  Bass;  Small-mouthed 
Black  Bass. 

35.  Micropterus  salmoides.  Black  Bass;  Large-mouthed 
Black  Bass. 

Both  these  forms,  contrary  to  general  belief,  are  abundant 
in  Lake  Pepin,  which  seems  to  offer  very  favorable  breeding 
grounds  for  them.  Young  specimens  occur  along  the  shore  in 
such  abundance  as  to  be  a  nuisance  in  fishing  with  the  minnow 
seine.  Large  specimens  came  in  regularly  in  the  big  seine, 
and  with  the  Baird  seine  as  many  as  fifty  were  brought  in  at 
one  haul.  It  is  said  that  in  former  years  they  were  caught  in 
large  numbers  with  the  hook.  This  is  no  longer  the  case,  a 
catch  by  hook  and  line  being  a  rare  occurrence.  Those  fishing 
for  sport  are  inclined  to  ascribe  this  to  the  commercial  seining 
operations,  but  with  this  opinion  I  am  forced  to  differ.  The 
shores  of  Lake  Pepin  are  of  such  extent  and  character  that 
seining  operations  can  affect  only  a  small  part  of  them.  Actual 
seining,  during  the  two  years  I  was  present,  was  confined  prac¬ 
tically  to  the  outfit  at  Best  Island.  This  seine  was  hauled 
over  the  best  beach  for  this  purpose  on  the  lake,  but  a  beach 
entirely  too  much  exposed  to  the  storm  winds  to  be  a  suitable 
place  for  spawning  grounds.  What  differences  there  may 
actually  exist  between  the  present  and  the  past  as  to  the  readi¬ 
ness  of  bass  in  taking  the  hook  must  be  ascribed  to  other  causes. 

I  am  inclined  to  ascribe  the  present  indifference  of  these 
fish  to  the  line,  to  the  abundance  of  live  food  available  for 
them,  a  cause  which  I  believe  to  operate  similarly  on  other 
species  in  this  and  other  lakes.  This,  together  with  the  abun¬ 
dance  of  plankton,  the  primary  source  of  fish  food,  probably 
also  makes  Lake  Pepin  so  favorable  a  breeding  ground  for 
these  and  other  fishes. 

Yor  can  the  fact  that  game  fish  are  seldom  hooked  in  the 
lake  be  considered  a  calamity;  much  rather  a  blessing,  from 
the  sportsman’s  point  of  view.  About  four  or  five  miles  below 
Wabasha,  Minnesota,  and  about  six  or  seven  miles  below  Lake 
Pepin,  among  the  numerous  wing  dams  of  the  Mississippi 
Biver,  is  to  be  found  some  of  the  finest  fishing  in  the  United 
States,  the  catch  being  chiefly  small-mouthed  and  large-mouthed 
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black  bass,  walleye  and  white  bass,  with  smaller  numbers  of 
most  of  the  minor  game  fishes  of  the  region.  Considering 
the  comparatively  limited  area  of  water,  the  catch  is  very 
heavy,  yet  the  supply  keeps  up  remarkably  well.  It  is  evi¬ 
dent  that  for  these  fishing  grounds  the  spawning  grounds  of 
Lake  Pepin  are  a  constant  source  of  supply,  a  source  that  will 
always  remain  inexhaustible,  except  conditions  be  changed 
very  materially  in  the  future. 

36.  Stizostedion  vitreum.  Walleye.  A  fairly  common 
form  here,  often  of  good  size.  Like  all  the  other  game  fishes 
of  the  lake,  it  does  not  readily  take  the  hook  here.  Several 
miles  below,  in  the  Mississippi,  it  is  caught  in  great  numbers. 

37.  Stizostedion  canadense  griseum.  Sand  Pike.  A  com¬ 
mon  fish,  and  one  of  the  few  that  is  readily  hooked.  It  is  of 
rare  occurrence  in  the  nets. 

38.  Perea  flavescens.  Perch.  The  yellow  perch  is  a  rare 
fish  in  Lake  Pepin.  Only  a  fev  were  caught  in  our  small 
seines,  and  much  fishing  with  hook  and  line  failed  to  produce 
any. 

39.  Percina  caprodes.  Log  Perch.  The  log  perch  is  the 
most  numerous  of  shallow  water  fishes  in  Lake  Pepin.  Most 
of  the  specimens  are  8  centimeters  or  less  in  length;  a  few  of 
15  to  16  centimeters  were  taken.  The  specimens  are  all  some¬ 
what  intermediate  between  typical  caprodes  and  the  variety 
zebra  of  Agassiz.  They  all  have  a  naked  nape,  but  the  fins 
barred  as  in  the  typical  form.  Depth  five  and  one-half  in 
length. 

JfO.  Hadropterus  guentiieri.  Only  five  specimens  occur  in 
our  collections.  Outside  of  the  log  perch  and  Johnny  darter, 
darters  are  uncommon  in  the  lake. 

bl.  Boleosoma  nigrum.  Of  constant  occurrence  together 
with  Percina,  but  not  quite  so  numerous  as  the  latter. 

Jf.%.  lloccus  chrysops.  White  Bass.  A  common  form, 
almost  daily  seen  in  our  seines,  although  always  in  very  small 
numbers.  Many  young  specimens  were  caught  along  shore 
with  the  minnow  seine.  Of  all  the  game  fishes  of  Lake  Pepin, 
this  one  most  readily  takes  the  hook. 
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Jf3.  Aplodinotus  grunniens.  Sheephead ;  White  Perch. 
This  beautiful  fish  is  abundant  in  Lake  Pepin,  specimens  occur¬ 
ring  up  to  twenty-five  pounds  in  weight.  The  peculiar  sound 
it  produces  is  quite  a  characteristic  part  of  every  twilight 
boat  ride.  Many  females  with  ripe  spawn  occur  by  June  15. 
The  fish  is  marketed  in  large  quantities,  though  it  is  decidedly 
mediocre  in  quality. 

JJ.  Lota  maculosa.  “Eelpout.”  I  spent  some  time 
before  discovering  what  the  local  fishermen  designated  as  an 
“eelpout,”  the  only  name  by  which  they  know  this  fish.  The 
majority  seemed  to  think  it  a  stage  in  the  development  of  the 
eel.  It  is  seemingly  not  a  common  form  in  Lake  Pepin;  we 
captured  only  a'  single  specimen  in  our  small  Baird  seine.  It 
is  said  to  have  been  formerly  caught  in  large  numbers  on  set 
lines,  and  to  have  been  marketed  at  a  good  price. 


ANATOMICAL  AND  HISTOLOGICAL  STUDIES  OF  THE 
DIGESTIVE  CANAL  OF  CIMBEX  AMERICANA  LEACH. 


HENRY  H.  P.  SEVERIN'  AND  HARRY  C.  M.  SEVERIN'. 

(With  Plates  I-IV) 

The  digestive  canal  of  various  Hymenoptera  has  been  de¬ 
scribed  by  many  authors,  viz.,  Swammerdam  (27),  Reaumur 
(22),  Treviranus1,  Brandt  and  Ratzeburg  (7),  Burmeister  (8), 
Newport  (20),  Dufour  (11),  and  more  recently  by  Schie- 
menz  (23)  and  Bordas  (2,  3,  5,  6).  A  few  of  these  authors 
have  extended  their  investigations  to  different  species  of  the 
family  Tenthredinidae.  Burmeister  has  described  the  alimen¬ 
tary  canal  of  Tenihredo  nigra.  Newport  has  worked  on  the 
anatomy  of  Athalia  centifoliae.  He  described  and  figured  the 
digestive  canal  of  this  species  and  did  some  work  on  the  hi> 
tological  structure.  Dufour  (11)  described  and  figured  the 
anatomical  relations  of  the  digestive  organ  of  a  number  of 
species  of  Tenthredinidae.  More  recently,  Bordas  (2,  3,  5,  6) 
investigated  a  number  of  species  belonging  to  this  family.  His 
researches  on  the  histological  structure  of  the  digestive  canal 
were  extended  to  several  genera  belonging  to  various  families 
of  Hymenoptera  often  not  closely  related. 

The  material  for  the  present  research  was  obtained  in 
and  near  the  city  of  Milwaukee,  Wisconsin.  The  in¬ 
sects  were  all  collected  during  June  and  the  early  part  of  July, 
usually  upon  the  peach-leaved  willow  ( Salix  amygdaloides  An¬ 
ders.)  and  the  long-leaved  willow  ( Salix  longifolia  Muhl.). 


i  Paper  not  accessible. 
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The  males  were  usually  found  basking  in  the  hot  sunshine  up¬ 
on  the  leaves  of  these  willows.  The  female;  were  often  taken 
while  working  their  saws  under  the  epidermis  of  the  lower 
surface  of  the  leaves,  where  they  deposited  their  eggs  on  one 
or  both  sides  of  the  mid-rib.  Sometimes,  however,  the  females 
were  found  girdling  the  branches  with  their  strong  mandibles. 

Methods. 

For  general  dissection,  the  specimens  were  prepared  by  in¬ 
jecting  95  per  cent  alcohol  into  them  with  a  hypodermic 
syringe.  For  histological  purposes,  the  dorsal  integument 
was  removed  and  they  were  then  thrown  into  the  preserving 
fluid.  Several  methods  of  fixation  were  used,  viz.,  Flemming’s 
weak  and  strong  solutions,  Perenyi’s  fluid  and  a  saturated 
aqueous  solution  of  corrosive  sublimate.  In  the  last-named 
method,  the  insects  were  either  killed  in  hot  water,  to  which, 
after  a  few  seconds,  an  equal  amount  of  a  saturated  aqueous 
solution  of  sublimate  was  added,  or  the  insects,  after  being 
killed  in  hot  water,  were  thrown  directly  into  a  hot  saturated 
solution  of  sublimate.  Here  the  insects  were  allowed  to  re¬ 
main  from  twenty  to  forty  minutes.  They  were  then  thor¬ 
oughly  washed  in  running  water,  and  finally  preserved  by  plac¬ 
ing  them  in  50,  70  and  95  per  cent  alcohol  consecutively. 
After  this,  the  different  parts  of  the  internal  organs  were  dis¬ 
sected  out  and  carried  through  absolute  alcohol  and  xylol,  in¬ 
filtrated  with  52°  paraffin  and  finally  sectioned,  the  sections 
being  from  4  to  12/*  in  thickness.  The  stains,  Flemming’s 
safranin,  gentian  violet  and  orange  G\  and  haematoxylin  fol¬ 
lowed  by  eosin,  gave  most  excellent  results. 

Anatomical  Structure  of  the  Digestive  Canal. 

The  pharynx  (Fig.  3,  ph ),  which  lies  wholly  within  the 
head,  is  dorsiventrally  flattened,  being  a  little  broader  and 
more  compressed  at  the  anterior  than  at  the  posterior  end. 
Dorsally,  the  pharynx  has  a  thick  layer  of  circular  muscles; 
ventrally,  there  is  a  brown  chitinous  plate,  which  ends  poste¬ 
riorly  in  two  prolongations  (Fig.  1,  pi).  The  pharynx,  in  pass- 


40  Wisconsin  Academy  of  Sciences,  Arts  and  Letters . 

ing  through  the  head,  runs  in  a  posterior  and  slightly  dorsal 
direction,  until  a  position  ventral  to  the  brain  is  reached ;  here 
it  passes  over  into  the  oesophagus,  which,  instead  of  continu¬ 
ing  in  the  same  direction  as  the  pharynx,  makes  an  angle  with 
it  and  continues  parallel  to  the  long  axis  of  the  body. 

At  its  beginning,  the  oesophagus  is  as  wide  as  the  pharynx, 
but  it  gradually  narrows  and  passes  as  a  thin  tube  straight 
through  the  head  and  thorax.  At  the  anterior  end  of  the  abdo¬ 
men,  the  oesophagus  dilates  to  form  the  crop,  which,  when  dis¬ 
tended,  extends  back  as  far  as  the  sixth  abdominal  segment 
(Fig.  2,  c ).  When,  however,  the  crop  is  not  distended,  its 
wall  is  folded  irregularly  and,  from  an  external  view,  is  hardly 
distinguishable  from  the  oesophagus. 

The  gizzard  is  in  the  form  of  a  short  cylindrical  tube ;  ante¬ 
riorly  it  is  pushed  into  the  crop,  while  posteriorly  it  is  tele¬ 
scoped  far  into  the  mid-intestine.  From  an  external  view,  the 
only  portion  visible  is  a  small,  slightly  curved  intermediate 
piece  (Fig.  2,  g). 

The  mid-intestine  is  a  straight  tube  which  is  widest  at  the 
middle  third  of  its  length.  This  region  of  the  alimentary  canal 
presents  a  series  of  circular  folds,  which  are  perpendicular  to 
its  long  axis  (Fig.  2,  md).  A  microscopical  examination  of 
the  outer  wall  shows  that  there  are  a  number  of  parallel  longi¬ 
tudinal  muscles,  which  send  branches  into  the  folds.  At  the 
anterior  end  of  the  mid-intestine  these  muscles  leave  it  and 
attach  to  the  gizzard;  at  its  posterior  end  they  pass  backward 
between  the  Malpighian  tubules,  and  some  continue  as  the 
external  longitudinal  muscles  of  the  ileum. 

The  Malpighian  tubules,  ninety  to  one  hundred  in  number, 
enter  the  mid-intestine  near  its  posterior  end.  A  little  dis¬ 
tance  back  of  their  entrance  is  a  constriction,  which  marks  the 
boundary  of  the  mid-intestine  and  hind-intestine.  Bordas  (3) 
claims  that,  “Chez  les  Tenthredinidae  (Emphytus) ,  les  tubes 
de  Malpighi,  en  nombre  tres  restreint,  de  20  a  25,  sont  inserts 
sur  une  seule  rangee  circulaire,  un  peu  arriere  de  la  portion 
retrecie  du  tube  digestif,  situee  entre  l’intestine  terminal.” 
According  to  Bordas,  therefore,  the  Malpighian  tubules  of 
Emphytus,  a  Tenthredinida,  must  enter  the  hind-intestine,  be- 
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cause  they  are  inserted  posterior  to  the  constriction.  We  find 
in  Cimbex  americana also  a  Tenthredinida,  that  the  Malpigh¬ 
ian  tubules  enter  the  mid-intestine  at  a  region  anterior  to  the 
constriction  (Fig.  13,  mlp). 

The  next  division  of  the  alimentary  canal,  the  hind-intes¬ 
tine,  is  clearly  separable  into  an  anterior  convoluted  portion, 
the  ileum  (Tig.  2,  it),  and  a  smooth,  thicker  posterior  part, 
the  rectum  (Fig.  2,  r).  The  ileum  is  bent  once  or  twice  upon 
itself;  the  rectum  passes  as  a  straight  tube  through  the  rest  of 
the  abdomen.  On  the  wall  of  the  rectum,  and  lying  parallel 
with  it,  are  six  white  elliptical  thickenings,  the  rectal  glands 
(Fig.  2,  rg ).  Three  of  these  are  situated  a  little  anterior  to 
the  other  three,  which  alternate  with  them. 

Histological  Structure  of  the  Alimentary  Canal. 

FORE -INTESTINE. 

Oesophagus : — A  study  of  a  series  of  cross  sections  through 
the  oesophagus  shows  that  at  the  beginning  of  this  part  of  the 
fore-intestine  there  are  a  large  dorsal  and  a  few  smaller  lateral 
and  ventral  folds  (Fig.  4).  Passing  backward,  this  large  dor¬ 
sal  fold  decreases  gradually  in  size,  but  as  it  becomes  smaller, 
the  lateral  and  ventral  ones  become  more  numerous.  In  the 
posterior  head  region  the  dorsal  fold  cannot  be  distinguished, 
but  here  the  folds  are  very  irregular  in  shape  and  almost  fill 
the  lumen.  Internally,  the  lumen  is  bounded  by  a  hyaline 
chitinous  intima,  which  is  thickest  immediately  posterior  to 
the  pharynx.  Throughout  the  rest  of  the  oesophagus  it  varies 
but  little  in  thickness.  The  chitinous  intima  rests  upon  an 
epithelial  layer  which,  at  the  anterior  end  of  the  oesophagus, 
is  represented  by  cells  with  cell  boundaries  usually  indiscern¬ 
ible.  Here  and  there  between  these  epithelial  cells  are  mul- 
tinucleated  glands,  which  are  usually  found  within  the  folds 
(Fig.  4,  gla).  The  nuclei  of  these  glands  are  larger  than 
those  of  the  epithelium.  Usually  one  or  more  canals  can  be 
traced  from  these  glands,  passing  through  the  chitinous  intima 
and  opening  into  the  lumen  of  the  oesophagus  (Fig.  4,  pc). 
In  the  posterior  head  region  and  throughout  the  rest  of  the 
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oesophagus  we  find  an  epithelial  layer,  which  is  represented 
chiefly  by  ovoid  nuclei,  between  which  no  cell  boundaries  are 
discernible.  The  multinucleated  glands  and  their  canals  have 
here  entirely  disappeared.  External  to  this  epithelial  layer 
lie  the  longitudinal  muscles,  and  outside  of  these,  the  circular. 
The  circular  muscles  at  the  anterior  end  of  the  oesophagus  are 
from  three  to  four  layers  in  thickness,  hut  in  the  thoracic  re¬ 
gion  there  are  rarely  more  than  two  layers.  In  the  thoracic 
region  the  circular  muscles  do  not  always  encircle  the  oesopha¬ 
gus  at  right  angles  to  its  long  axis,  hut  often  run  obliquely. 
The  circular  muscles  are  covered  externally  by  a  peritoneal 
membrane. 

Bordas  (3)  has  extended  his  researches  to  several  genera  of 
Hymenoptera;  he  finds  that  families  which  are  not  closely  re¬ 
lated — Bombinae,  Sphecinae,  Yespinae,  Polistinae,  etc. — 
show  a  great  similarity  in  the  structure  of  the  alimentary 
canal.  His  results  for  all  these  being  nearly  the  same,  he 
takes  as  a  type  of  his  description  Vespa  crabo.  Eor  this 
species  he  describes  (p.  272)  the  muscular  layers  of  the  oesoph¬ 
agus  and  crop  as  follows: — “Ils  comprennent,  en  allant  de 
Finterieur  vers  l’exterieur,  une  couche  chitinense,  incolore, 
generalement  peu  epaisse  et  reposant  sur  une  tres  mince  couche 
cellulaire;  vient  ensuite  une  enveloppe  musculaire  formee  par 
des  fibres  circulates,  abond  antes  surtout  a  la  base  des  sinuosites 
rentrantes;  enfin,  exterieurement  existe  une  assise  constitute 
par  des  faisceaux  musculaires  longitudinaux.”  In  a  later 
work  (5,  p.  361),  he  again  describes  the  muscular  layers  of 
Vespa  crabo  as  follows: — 

“Man  findet  demnach  auf  einem  zur  Achse  senkrechten 
Schnitte,  von  aussen  nach  innen  gehend,  die  folgenden  ver- 
schiedenen  Schichten : 

1.  Eine  sehr  feine  peritoneale  Membran,  die  sich  fiber 
den  Oesophagus,  Kropf  und  ganzen  Darm  ausdehnt  (mp). 

2.  Eine  erste  Lage  von  Bingmuskelfibrillem,  die  durch  die 
fast  regelmassige  Uberlagerung  von  zwei  oder  drei  Schichten, 
welehe  fiberall  dieselbe  Dicke  besitzen,  gebildet  wird  (fc). 

3.  Langsmuskeln  (ft).  Diese  letzeren  sind  in  Bfindeln  von 
verschiedener  Zahl  amceordnet.  Die  auf  dem  Querschnitt 
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dreiseitigen  in  den  Oesophagealraum  vorragenden  Biindel 
bilden  so  eine  Art  innerer  Fatten.  Zwischen  diesen  letzteren 
nebmen  andere  Langsmuskelbiindel  die  Baume  verminderten 
Umfanges  in  bezug  auf  die  vorigen  Gruppen  ein.  Die  Zahi 
der  Longitudinalschichten  ist  sehr  verschieden.  Das,  was 
diese  Muskulatur  charakterisiert,  ist  ihre  Anordnung,  die 
Unregelmassigkeit  ihrer  Dicke  nnd  vor  allem  ihre  Fatten.” 

In  the  first-mentioned  paper  (3),  Bordas  claims  that  external 
longitudinal  and  inner  circular  muscles  are  present,  the  latter 
being  especially  abundant  at  the  base  of  the  sinuous  folds;  in 
the  second  paper  (5),  however,  he  does  not  mention  these  ex¬ 
ternal  longitudinal  muscles,  but  claims  that  internal  longi¬ 
tudinal  muscles  are  present.  He  figures,  in  his  later  work 
(5),  a  cross  section  of  the  oesophagus  and  shows  the  circular 
muscles  far  removed  from  the  folds,  but  at  those  regions  where 
the  inner  longitudinal  muscles  are  arranged  in  groups  they  are 
present  even  at  the  base  of  the  folds. 

Crop: — The  histological  structure  of  the  walls  of  the  crop 
tends  to  prove  that  it  is  simply  a  dilation  of  the  posterior  end 
of  the  oesophagus.  The  internal  folds  of  the  walls  are  some¬ 
what  larger  and  more  numerous  in  the  crop  than  in  the  oesoph¬ 
agus  (Fig.  7,  fc ).  We  find  no  distinction  in  the  epithelium 
between  the  oesophagus  and  crop ;  the  cells  of  both  parts  being 
represented  chiefly  by  ovoid  nuclei,  between  which  no  cell 
boundaries  are  discernible.  Toward  the  posterior  region  of 
the  crop,  some  of  the  internal  longitudinal  muscles  penetrate 
the  circular  layers  and  continue  as  external  longitudinal  mus¬ 
cles,  which  attach  to  the  chitinous  intima  at  various  parts  of 
the  gizzard  (Fig.  7,  Imc). 

Gizzard: — A  longitudinal  section  through  the  proventriculus 
shows  that  it  may  be  divided  into  three  parts: — (1)  an  an¬ 
terior  portion  invaginated  into  the  crop  [“Verschlusslcopf”  of 
Schiemenz  (23)];  (2)  a  central  part,  easily  seen  in  a  dissec¬ 
tion  (Fig.  2,  g )  [“Hals”  of  Schiemenz  (23)  and  “ pedunculus’ ' 
of  Bordas  (5)]  ;  and  (3)  a  posterior  portion  telescoped  far  in¬ 
to  the  mid-intestine  [“Zap fen”  of  Schiemenz  (23)  and  “ appen - 
dice  vermiforme ”  of  Bordas  (5)]. 
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The  histological  change,  at  the  place  where  the  crop  passes 
over  into  the  gizzard,  is  abrupt.  At  this  region  the  large, 
narrow  folds  of  the  crop  gradually  become  flattened  and  finally 
form  an  almost  unfolded  chitinized  epithelium,  which  con¬ 
tinues  over  into  the  unfolded  chitinized  epithelium  of  the  giz¬ 
zard.  In  the  former,  the  thin,  hyaline  chitinous  layer  with  its 
numerous  blunt  projections  passes  over,  in  the  gizzard,  into  a 
thick  intima  which  has  numerous  long,  backward-pointing  bris¬ 
tles  (Fig.  7,  &).  The  cellular  change  between  these  two  parts 
of  the  fore-intestine  is  more  abrupt.  The  ovoid  nuclei  of  the 
epithelial  cells  of  the  crop  assume  a  direction  parallel  to  the 
almost  unfolded  chitin ;  these  cells  are  then  replaced  in  the  giz  • 
zard  by  cubical  cells  with  large  spherical  nuclei. 

The  most  striking  feature  in  a  longitudinal  section  of  the 
gizzard  is  the  thickness  of  the  muscle  layers  and  their  attach¬ 
ments.  Externally,  some  of  the  longitudinal  muscles  can  be 
traced  from  the  mid-intestine  directly  to  the  gizzard;  others, 
however,  like  some  of  the  longitudinal  muscles  of  the  crop,  at¬ 
tach  to  the  chitinous  intima  of  the  gizzard  (Fig.  7,  Zm.  meZ). 
Numerous  branches  from  these  external  longitudinal  muscles, 
and  sometimes  an  entire  fiber,  penetrate  the  circular  and  inner 
longitudinal  layers  (where  the  latter  are  present),  spread  out 
in  a  somewhat  fan-shaped  manner  just  before  reaching  the 
epithelial  cells,  and  finally  attach  to  the  chitinous  intima. 
This  peculiar  branching  continues  from  the  beginning  of  the 
mid-intestine  as  far  as  the  external  longitudinal  muscles  ex¬ 
tend  anteriorly  (Fig.  7,  him).  Some  of  the  external  longi¬ 
tudinal  muscles  attach  to  the  chitinous  intima  near  the  be¬ 
ginning  of  the  gizzard.  The  circular  muscles  just  internal  to 
these  longitudinal  ones  are  exceedingly  thick ;  they  attain  their 
maximum  thickness  near  the  beginning  of  the  “pedunculus” 
and  disappear  near  the  anterior  end  of  the  appendix.  Follow¬ 
ing  these  circular  layers  within  are  the  inner  longitudinal  mus¬ 
cles,  which  attach  anteriorly  to  the  chitin  of  the  gizzard  (Fig. 
7,  Urn)  ;  posteriorly,  some  of  these  muscles  attach  to  the  chi¬ 
tinous  layer  at  the  anterior  end  of  the  “pedunculus,”  while 
others  can  be  traced  to  the  posterior  end  of  it. 
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A  transverse  section  through  the  anterior  part  of  the  giz¬ 
zard  shows  that  the  strongly  chitinized  walls  are  thrown  into 
four  large  folds  or  valves  (Fig.  5).  From  the  thick  chitinous 
intima,  numerous  long  yellowish  bristles  project  into  the 
lumen  (Fig.  5,  b)  ;  these  undoubtedly,  as  in  the  honey-bee, 
serve  as  a  sort  of  filter.  Next  outside  of  the  chitinous  intima 
is  an  epithelium,  which  is  made  up  of  cubical  cells  containing 
a  large  spherical  nucleus.  Within  the  four  irregular  folds  or 
valves  is  the  next  layer,  the  internal  longitudinal  muscles. 
S'ome  of  the  branches  from  the  external  longitudinal  muscles 
pass  into  these  folds  and  attach  to  the  chitinous  intima ;  others 
attach  to  the  chitin  between  the  folds  (Fig.  5,  blm).  Surround- 
ing  the  four  valves  are  the  greatly  developed  circular  muscle 
layers,  which  serve  to  contract  the  four  powerful  folds.  Out¬ 
side  of  the  circular  muscles  are  the  external  longitudinal  mus¬ 
cles,  which  are  covered  externally  by  a  thin  peritoneal  mem¬ 
brane. 

A  study  of  a  series  of  transverse  sections  through  the  gizzard 
shows  that  these  four  valves  do  not  extend  throughout  its  en¬ 
tire  length ;  secondary  folds  make  their  appearance,  which,  pos¬ 
teriorly,  become  gradually  larger  and  larger,  until  they  are 
equal  in  size  to  the  primary  ones.  The  bristles,  which  project 
from  the  chitinous  intima  into  the  lumen  of  the  anterior  part 
of  the  gizzard,  have  disappeared  near  the  beginning  of  the  “pe- 
dunculus.”  Figure  6,  a  transverse  section  through  the  posterior 
end  of  the  “pedunculus,”  shows  that  at  this  region  the  folds 
have  become  nearly  equal  in  size  but  are  not  regular  in  shape. 
Within  the  folds,  as  well  as  between  them,  branches  from  the 
external  longitudinal  muscles  are  found  to  attach  to  the  chi¬ 
tinous  intima. 

The  appendix  ["Zap fen’'  of  Schiemenz  (23)  or  “appendict 
vermiforme”  of  Bordas  (5)  ],  a  continuation  of  the  “peduncu- 
lus,”  is  a  cylindrical  tube  with  irregular  longitudinal  folds, 
and  is  telescoped  far  into  the  lumen  of  the  mid-intestine.  A 
longitudinal  section  through  it  shows  that  the  chitinous  intima, 
which  is  a  direct  continuation  of  the  somewhat  thicker  chitin 
of  the  “pedunculus,”  continues  back  as  a  very  irregular  layer 
with  numerous  large,  sharply-pointed  projections  to  the  pos- 


4-6  Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 

terior  opening  of  the  appendix  (Fig.  7,  app ).  The  chitin  be¬ 
comes  gradually  thinner  as  it  bends  upon  itself,  and  then  ex¬ 
tends  anteriorly  as  an  outer  chitinous  intima  of  almost  uni¬ 
form  thickness.  This  outer  intima  is  covered  with  numerous 
blunt  projections,  which  do  not  disappear  until  near  the  place 
of  union  with  the  mid-intestine.  Here  it  gradually  becomes 
thinner,  and  finally  is  replaced  by  the  striated  intima  of  the 
mid-intestine  (Fig.  7,  sm).  In  most  of  the  longitudinal  sec¬ 
tions,  the  outer  chitinous  intima  was  separated  from  the  un¬ 
derlying  cellular  layer,  a  peculiarity  which  Bordas  (5)  has  also 
noticed.  In  the  tubular  part  of  the  appendix,  the  epithelial 
cells  are  very  much  flattened,  with  cell  boundaries  not  discern¬ 
ible.  Each  cell  contains  a  single  ovoid  nucleus  which  has  its 
long  axis  parallel  to  the  chitin.  These  epithelial  cells  con¬ 
tinue  as  such  around  the  posterior  opening  of  the  appendix,  but 
gradually  increase  in  size  anteriorly  and  finally  are  replaced 
by  the  long,  cylindrical  epithelial  cells  of  the  mid-intestine.  Be¬ 
tween  the  two  epithelial  layers  of  the  appendix  is  a  narrow 
space  which  is  filled  with  connective  tissue  (Fig.  7,  cct ).  At 
the  anterior  part  of  the  appendix,  numerous  branches  from  the 
external  longitudinal  muscles  of  the  gizzard  attach  to  the  inner 
chitinous  intima. 

Bordas  (5)  determined  experimentally  the  function  of  the 
appendix  in  Vespa.  His  results,  which  are  of  special  interest, 
are  as  follows: — “Das  Zuriicktreten  der  Habrung  von 
hinten  nach  vorne  zu  verhindern,  d.  h.  vom  Mitteldarm 
wahrend  dessen  peristaltischen  Bewegungen  zum  Kropfe,  fallt 
im  besonderen  dem  wurmformigen  Appendix  zu,  der  der  Darm- 
klappe  bei  den  Apidae  und  anderen  Insekten  entspricht.  Ich 
habe  tatsachlich  experimentell  festgestellt,  dass  der  Biicktritt 
der  Hahrung  unmoglich  ist.  Es  geniigt  hierfiir  eine  gefarbte 
Eliissigkeit  in  den  Mitteldarm  von  Vespa  zu  injizieren.  Ubt 
man  dann  einen  Druck  von  hinten  nach  vorne  aus,  bemerkt 
man,  dass  nicht  ein  Tropfen  der  Fliissigkeit  in  dem  wurni- 
formigen  Appendix  gelangt,  und  dass  sie  sich  zwischen  semen 
aussern  Wanden  und  denen  des  Mitteldarmes  anhalift.  tiber- 
dies  ist  es  leicht  einzusehen,  dass,  je  grosser  der  auf  die  Eliis- 
sigkeit  ausgeiibte  Druck  ist,  diese  umsomehr  die  Wande  des 
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Appendix  zusammenpresst  und  seinen  Verschluss  um  so  her- 
metischer  macht,  der  so  das  Eindringen  jeder  Substanz,  sei  sie 
flussig  oder  nicht,  dnrch  die  Endoffnung  verhindert.” 

MID-IXTESTINE. 

Throughout  the  mid-intestine,  the  transversely  folded  wall 
is  nearly  uniform  in  structure  and  consists  of  a  number  of  lay¬ 
ers  which  are,  passing  from  within  outward: — (1)  a  layer  of 
cylindrical  epithelial  cells  with  a  striated  intima  bounding  the 
lumen  and  groups  of  regenerating  cells  \_“ Drilsen-Crypten ”  of 
Erenzel  (13),  “Driisen”  or  " Crypten ”  of  Eaussek  (12),  “ger¬ 
minal  buds ”  of  Miall  and  Denny  (18)  and  “nidii”  of  Need¬ 
ham  (19)]  scattered  among  their  bases;  (2)  a  membrana  pro¬ 
pria,  or  basement  membrane;  (3)  a  layer  of  circular  muscles; 
(4)  a  layer  of  longitudinal  muscles;  and  (5)  a  peritoneal  mem¬ 
brane. 

A  study  of  the  free  edge  of  the  epithelial  cells  shows  the 
presence  of  secretory  processes,  which  are  formed  by  strangula¬ 
tion.  The  secretory  processes  are  of  two  kinds ;  the  larger  gen¬ 
erally  represents  a  large  part  of  an  epithelial  cell  and  some¬ 
times  includes  its  nucleus,  while  the  smaller  is  much  more  nu¬ 
merous  and  never  contains  a  nucleus.  These  larger  secretory 
processes  are  usually  pyriform  in  shape  and  protrude  far  above 
the  striated  intima  of  the  epithelial  cells.  In  Eigure  11,  the 
large  secretory  process  (lsp)  has  the  appearance  of  having  been 
crowded  out  by  the  compression  of  the  adjacent  cells.  The 
smaller  kind  of  secretory  processes  are  stalked  granular  glob¬ 
ules  in  direct  continuation  with  the  protoplasm  of  the  cell  from 
which  they  have  originated  (Eig.  11,  ssp ).  We  could  observe 
only  one  way  in  which  the  secretory  processes  became  liberated 
into  the  lumen  of  the  intestine;  they  were  simply  constricted 
off  from  the  cell,  and  were  then  free  to  circulate  within  the  in¬ 
testine  (Eig.  11,  sp). 

The  epithelial  layer  consists  of  two  markedly  different  parts ; 
the  elongated,  cylindrical  epithelial  cells,  and  little  groups  of 
regenerating  cells  lying  at  their  bases.  On  account  of  the  reg¬ 
ular  transverse  folds  of  the  mid-intestine,  the  epithelial  cells 
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are  of  various  forms  and  dimensions  according  to  their  posi¬ 
tion.  They  are  usually  elongated,  and  more  or  less  rounded 
toward  their  free  ends.  Toward  the  basal  end  of  the  cells,  the 
cytoplasm  shows  in  many  places  a  distinct  longitudinal  stria- 
tion(Figs.  10  and  11,  Is),  more  noticeable  in  some  sections 
than  in  others ;  the  cells,  especially  at  the  free  ends,  are  partially 
filled  with  globules,  which  stain  a  bluish  color  with  haematoxy- 
lin.  These  globules  are  not  uniformly  distributed  throughout 
the  cell ;  they  usually  decrease  in  number  toward  the  basal  end. 
Here  and  there,  however,  there  are  cells  in  which  even  the  ba¬ 
sal  portion  is  crowded  with  globules.  Each  epithelial  cell  con¬ 
tains  a  single  spherical  or  ovoid  nucleus,  which  contains  a  small 
number  (one  to  six)  of  nucleoli.  Here  and  there,  young  cells, 
each  containing  a  small  nucleus,  are  wedged  in  between  older 
ones.  Clustered  together  just  inside  of  the  basement  membrane, 
between  some  of  the  epithelial  cells,  are  small  groups  of  from 
one  to  six  or  more  regenerating  cells  (Eig.  10,  rc ).  We  were 
unable  to  find  any  globules  in  the  regenerating  cells,  but  the 
cytoplasm  stains  more  lightly  than  in  the  cells  of  the  regular 
epithelium.  The  nuclei  of  these  regenerating  cells  are  smaller 
and  stain  more  deeply  with  haematoxylin  than  do  the  nuclei 
of  the  long,  cylindrical  epithelial  cells. 

The  basement  membrane,  upon  which  rests  the  epithelium, 
is  covered  with  a  layer  of  circular  muscles ;  these  are  abundant, 
especially  at  the  inner  end  of  the  transverse  folds.  Outside  of 
the  circular  muscles  are  the  longitudinal,  which,  in  an  external 
view,  appear  as  longitudinal  fibers  running  parallel  to  one  an¬ 
other.  From  these,  branches  are  given  off,  which  pass  into 
the  transverse  folds  of  the  mid-intestine.  In  a  longitudinal 
section  we  were  unable  to  ascertain  with  certainty  the  attach¬ 
ment  of  these  branches.  The  longitudinal  muscles  extend  pos¬ 
teriorly  between  the  Malpighian  tubules,  and  some  continue  as 
the  external  longitudinal  muscles  of  the  ileum. 

Malpighian  Tubules : — A  transverse  section  through  the  di 
gestive  canal  at  the  entrance  of  the  Malpighian  tubules  shows 
that  each  opens  separately,  and  that  they  do  not  all  enter  the 
mid-intestine  in  the  same  plane.  Anteriorly  and  posteriorly 
to  their  entrance,  the  epithelial  cells  of  the  mid-intestine  be^ 
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come  somewhat  smaller,  and  gradually  in  the  Malpighian  tu¬ 
bule  assume  a  more  or  less  flattened  shape.  Each  cell  con¬ 
tains  a  single  ovoid  nucleus,  which  has  its  long  axis  parallel 
to  the  corresponding  axis  of  the  tubule.  The  striated  intima 
is  continuous  from  the  wall  of  the  mid-intestine  over  into  the 
Malpighian  tubules  whose  entire  inner  surface  it  covers  (Figs. 
13  and  14,  sm). 

A  more  minute  study  of  the  Malpighian  tubules  shows  that 
in  a  transverse  section  the  cells  are  generally  six  in  number  and 
arranged  in  a  circle.  Each  cell  is  somewhat  longer  than  wide, 
with  its  inner  surface  rounded.  The  striated  intima  which 
rests  upon  this  rounded  surface  bounds  a  more  or  less  sinuous 
lumen  (Fig.  9,  sm).  A  peculiarity  noticeable  in  the  cells  of 
some  tubules  is  the  presence  of  bluish  staining  globules,  which, 
in  general  appearance,  resemble  those  in  the  epithelial  cells  of 
the  mid-intestine  (Fig.  9,  gl).  The  cells  rest  upon  a  base¬ 
ment  membrane,  external  to  which  is  a  thin  peritoneal  mem¬ 
brane  (Fig.  9,  np). 

HIND-INTESTINE. 

Ileum : — Posterior  to  the  entrance  of  the  Malpighian  tubules, 
the  mid-intestine  continues  back  a  short  distance  and  then  pass¬ 
es  over  into  the  hind-intestine.  Histologically,  we  find  an  ab¬ 
rupt  change;  the  long,  cylindrical  epithelial  cells  of  the  mid¬ 
intestine  are  replaced  at  the  beginning  of  the  hind-intestine  by 
smaller  cells  with  relatively  small  nuclei.  The  striated  intima 
which  covers  the  inner  surface  of  the  entire  mid-intestine  and 
Malpighian  tubules  is  replaced  in  the  ileum  by  a  hyaline  chi- 
tinous  intima  (Fig.  8). 

Pyloric  valve : — A  longitudinal  section  through  the  anterior 
part  of  the  ileum  shows  the  presence  of  the  so-called  pyloric 
valve  (Fig.  13,  pv)  [“valvule  rectale”  of  Balbiani,2  “sphincter 
de  V intestine  grele”  of  Van  Gehuchten  (15)].  The  lumen 
of  the  canal  decreases  abruptly  in  size  immediately  posterior 
to  the  boundary  between  the  mid-intestine  and  hind-intestine. 
Numerous  conical,  backward-pointing  spines  project  from  the 


2Quoted  from  Van  Gehuchten’s  paper. 
4— S.  &  A. 
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thin  chitinous  intima  into  the  lumen  of  the  pyloric  valve.  The 
circular  muscles  are  greatly  developed,  and,  according  to  Van 
Gehuchten,  “peuvent  etre  consideres  com  me  un  appareil  d’oc- 
clusion,  destine  a  empecher  les  matieres  alimentaires,  soit  do 
passer  trop  vite  dans  T intestine  terminal,  soit  de  revenir  du 
gros  intestine  dans  le  ventricule  chyiifique.” 

A  transverse  section  through  the  pyloric  valve  shows  that  the 
epithelial  layer,  which  is  lined  with  a  chitinous  intima,  is 
thrown  into  a  number  of  broad  folds  (15  to  18).  The  epithe¬ 
lial  cells  of  these  folds  are  little  longer  than  broad,  while  in  the 
space  between  the  folds  they  are  more  flattened.  The  long  axis 
of  the  ovoid  nuclei  is  usually  at  right  angles  to  the  chitinous 
intima.  External  to  the  thick  circular  muscles  are  the  longi¬ 
tudinal,  which  can  be  traced  from  the  mid-intestine,  between 
the  Malpighian  tubules,  over  to  the  ileum.  These  are  covered 
externally  by  the  peritoneal  membrane. 

Posterior  to  the  pyloric  valve,  the  folds  of  the  ileum  become 
less  numerous  and  very  irregular  in  shape.  The  conical  spines 
which  project  from  the  chitinous  intima  into  the  lumen  of  the 
pyloric  valve  are  replaced  by  blunt  projections.  The  cells  con¬ 
tain  a  slightly  granular  cytoplasm,  which,  in  places,  shows  a 
distinct  longitudinal  striation.  The  nucleus,  usually  ovoid 
in  shape,  takes  up  the  larger  part  of  the  cell  (Pig.  12).  The 
circular  muscles,  after  their  temporary  thickening  at  the  py* 
loric  valve,  pass  over  into  a  thin  layer.  Erom  the  external 
longitudinal  muscles,  branches  are  given  off  which  enter  the 
folds  of  the  ileum  and  attach  to  the  chitinous  intima.  The 
longitudinal  muscles  are  covered  by  a  thin,  delicate  peritoneal 
membrane. 

The  ileum  is  invaginated  into  the  rectum,  as  is  shown  in  a 
longitudinal  section  through  these  two  parts  (Fig.  15,  il).  At 
this  region,  the  ileum  attains  a  somewhat  better  development 
of  the  circular  muscles,  and  the  folds  almost  fill  up  the  entire 
lumen.  Evidently  this  great  development  of  the  circular  mus¬ 
cles  serves,  when  they  contract,  to  retain  the  nourishment  with¬ 
in  the  ileum.  According  to  FTewport  (20),  the  ileum  of  Athalia 
centifoliae  also  ends  in  a  valve.  We  propose  to  call  this  valve 
the  posterior  iliac  valve ,  to  distinguish  it  from  the  pyloric  valve 
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[“valvule  rectale,>  of  Balbiani,  “ sphincter  de  Vintestine  grele” 
of  Van  Gehuchten  (15)]  of  the  anterior  ileum.  This  valve 
prevents  the  material  in  the  hind-intestine  from  passing  back 
into  the  ileum  after  it  has  once  entered  the  rectum. 

Rectum : — The  rectum  shows  a  marked  histological  difference 
from  the  ileum.  Near  the  boundary  between  these  two  di¬ 
visions  of  the  hind-intestine,  the  cells  of  the  ileum  become 
smaller  and  pass  abruptly  into  the  much  reduced  cells  of  the 
rectum.  The  walls  of  the  entire  rectum,  with  the  exception  of 
the  rectal  glands,  are  thrown  up  into  irregular  internal  folds. 
The  cells,  with  cell  boundaries  indiscernible,  are  represented 
chiefly  by  their  nuclei.  These  cells  and  the  folded  nature  of 
the  rectum  show  a  marked  similarity  to  the  structure  of  the 
oesophagus  and  crop. 

We  are  deeply  indebted  to  Professor  William  S’.  Marshall., 
who  has  given  us  valuable  assistance  in  reading  the  manuscript 
with  us.  This  work  was  undertaken  at  his  suggestion  and  car¬ 
ried  out  in  his  laboratory. 

Zoological  Laboratory , 

University  of  Wisconsin, 
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EXPLANATION  OF  PLATE  I. 

All  figures  except  general  dissections  were  drawn  with  a  camera 
lucida.  Magnifications  in  diameters  are  given  after  the  explanation 
of  each  figure. 

Fig.  1.  Epipharynx,  and  pharynx  with  dorsal  wall  not  shown: — 
vp,  ventral  plate  of  pharynx;  Im,  bundles  of  longitudinal  muscles 
which  are  inserted  at  the  base  of  each  side  of  the  epipharynx; 
pi,  prolongations  of  posterior  part  of  pharynx,  (x  40.) 

Fig.  2.  Dissection  showing  dorsal  view  of  alimentary  canal: — pit, 
pharynx;  vm,  vertical  muscles;  oes,  oesophagus;  c,  crop;  g,  gizzard; 
md,  mid-intestine;  il,  ileum;  mlp,  Malpighian  tubules;  r,  rectum;  rg, 
rectal  glands,  (x  4.) 

Fig.  3.  Cephalic  integument  of  head  removed,  showing  the  pharynx 
and  brain: — m,  mandible;  eph,  epipharynx;  ph,  pharynx;  fcr,  brain; 
cp ,  compound  eye;  oc,  three  ocelli;  fr,  frontal  ganglion;  a,  antennal 
lobe,  (x  6.) 

Fig.  4.  Cross  section  of  oesophagus  near  pharynx,  showing  the  large 
dorsal  fold: — ch,  chitinous  intima;  ep,  epithelium;  ilm,  longitudinal 
muscles;  cm,  circular  muscles;  gla,  multinucleated  gland;  pc,  pores 
which  penetrate  the  chitinous  intima.  (x  216.) 
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EXPLANATION  OP  PLATE  II. 

Fig.  5.  Transverse  section  through  the  anterior  part  of  the  gizzard, 
showing  four  large  folds: — &,  bristles;  ch,  chitinous  intima;  ep,  epi¬ 
thelium;  ilm,  inner  longitudinal  muscles;  cm,  circular  muscles;  elm, 
external  longitudinal  muscles;  llm,  branch  of  the  external  muscles; 
the  peritoneal  membrane  is  not  shown,  (x  150.) 

Fig.  6.  Cross  section  through  the  posterior  end  of  the  pedunculus: — 
Lettering  as  in  Figure  5.  (x  150.) 

Fig.  7.  Longitudinal  section  through  the  gizzard;  the  anterior  part 
is  invaginated  into  the  crop  (c),  and  the  posterior  portion  is  tele¬ 
scoped  into  the  mid-intestine  (md) : — Imc,  external  longitudinal 
muscles  which  pass  over  from  the  crop  and  attach  to  the  chitinous 
intima  of  the  gizzard;  fc,  folds  of  the  crop;  Z),  bristles;  ch,  chitinous 
intima;  nep,  nucleus  of  epithelial  cell;  cm,  circular  muscles;  ilm,  in¬ 
ner  longitudinal  muscles;  elm,  external  longitudinal  muscles;  tlm, 
branches  of  external  longitudinal  muscles — occasionally  an  entire 
muscle  fiber  penetrates  the  circular  muscles  and  attaches  to  the 
chitinous  intima;  p,  peritoneal  membrane;  Im  md,  longitudinal 
muscles  which  pass  over  from  the  mid-intestine  and  attach  to  the 
chitinous  intima  of  the  gizzard;  fro,  boundary  between  gizzard  and 
mid-intestine;  sm,  striated  intima  of  epithelial  cells  of  mid-intestine; 
app,  appendix;  cct,  connective  tissue,  (x  66.) 

Fig.  8.  Part  of  a  longitudinal  section,  showing  cellular  change  be¬ 
tween  mid-intestine  and  hind-intestine: — 6o,  boundary  between  mid¬ 
intestine  and  ileum;  sm,  striated  intima  of  epithelial  cells  of  mid¬ 
intestine;  ep  md,  epithelial  cells  of  mid-intestine;  ep  il,  epithelial  cells 
of  ileum;  ic,  chitinous  teeth,  (x  633.) 

Fig.  9.  Cross  section  of  Malpighian  tubule,  showing  numerous 
globules  (gl) : — nep,  nucleus  of  epithelial  cell;  sm,  striated  intima  of 
epithelial  cell;  tm,  basement  membrane;  np,  nucleus  of  peritoneal 
membrane,  (x  633.) 
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EXPLANATION  OF  PLATE  III. 

Fig.  10.  Epithelial  cells  of  mid-intestine,  with  a  regenerating  center 
(rc): — sm,  striated  intima;  nep,  nucleus  of  epithelial  cell;  Is,  longi¬ 
tudinal  striations  of  cytoplasm;  bm,  basement  membrane,  (x  760.) 

Fig.  11.  Epithelial  cells  of  mid-intestine,  with  secretory  processes:  — 
Isp,  large  secretory  process;  ssp,  small  secretory  process;  sp,  secretory 
process  which  has  been  constricted  off  from  epithelial  cell  and  is  free 
to  circulate  in  the  mid-intestine;  sm,  striated  intima  of  epithelial 
cells;  Is,  longitudinal  striations  of  cytoplasm;  bm,  basement  mem¬ 
brane.  (x  640.) 

Fig.  12.  Cells  of  ileum: — nep,  nucleus,  which  takes  up  the  greater 
part  of  the  cell;  ch,  chitinous  intima;  the  muscular  layers  are  not 
shown,  (x  760.) 

Fig.  13.  Longitudinal  section  through  mid-intestine  and  hind-in^ 
testine,  showing  pyloric  valve  ( pv ) : — bo,  boundary  between  mid¬ 
intestine  and  hind-intestine;  ep,  epithelium;  sm,  striated  intima  of 
epithelial  cells  of  mid-intestine;  mlp,  Malpighian  tubule  opening  into 
mid-intestine;  elm,  external  longitudinal  muscles;  cm,  circular  muscles; 
him,  branch  of  external  longitudinal  muscles;  ch,  chitinous  intima. 
(x  80.) 
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EXPLANATION  OF  PLATE  IV. 

Fig.  14.  Section  through  two  Malpighian  tubules  at  their  entrance 
into  the  mid-intestine,  showing  the  gradual  passing  over  of  the  large 
cylindrical  cells  of  the  mid-intestine  into  the  somewhat  flattened  cells 
of  the  Malpighian  tubules;  mlp,  opening  of  Malpighian  tubule  into 
mid-intestine;  sm,  striated  intima;  nep,  nucleus  of  epithelial  cell, 
(x  525.) 

Fig.  15.  Longitudinal  section  through  the  posterior  iliac  valve:— 
il,  ileum;  fr,  folds  of  rectum;  ch,  chitinous  intima  of  ileum;  ep,  epi¬ 
thelium  of  ileum;  elm ,  external  longitudinal  muscles;  him,  branch  of 
external  longitudinal  muscles;  cm,  circular  muscles;  bo,  boundary  be* 
tween  ileum  and  rectum,  (x  116.) 
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HABITS  OF  THE  AMERICAN  SAW-FLY,  CIMBEI  AMER¬ 
ICANA  LEACH,  WITH  OBSERVATIONS  ON  ITS  EGG- 
PARASITE,  TRICHOGRAMMA  PRETIOSA  RILEY. 


HENRY  H.  P.  .SEVEEIN  AND  HARRY  C.  M.  SEVEEIN. 

(With  Plate  V) 

INTRODUCTION. 

While  collecting  the  American  saw-fly,  Cirnbex  americana, 
for  anatomical  and  histological  studies,  our  attention  was 
drawn  to  the  habits  of  this  insect.  The  specimens  were 
usually  found  on  two  species  of  willows,  the  peach-leaved  wil¬ 
low,  Salix  amygdaloides,  Anders.,  and  the  long-leaved  willow, 
Salix  longifolia  Muhl.  Our  observation  during  the  past  sum¬ 
mer  have  been  confined  to  Milwaukee  County,  Wisconsin, 
where  we  have  had  opportunities  of  watching  the  daily  pro¬ 
gress  of  the  insect. 

i 

DESCRIPTION  OE  MADE  AND  FEMALE  SAW-FLY. 

As  there  is  a  considerable  amount  of  individual  variation  in 
both  male  and  female  saw-flies,  it  has  seemed  advisable  to  de¬ 
scribe  both  sexes.  The  head  and  thorax  of  the  female  are 
shining  black.  Its  abdomen  is  ovoid  in  shape  and  of  a  steel- 
blue  color,  with  three,  four  or  five  whitish  or  yellowish  mark¬ 
ings  on  each  dorso-lateral  side.  The  antennae  are  short  and 
end  in  an  egg-shaped  knob;  they  are  buff-colored,  except  to¬ 
wards  the  proximal  end  where  they  are  somewhat  darker. 
The  wings  are  smoky  brown  and  measure,  when  expanded, 
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from  forty-five  to  fifty  millimeters.  The  legs'  are  steel-blue, 
with  the  exception  of  the  tarsi,  which  are  pale  yellow.  The 
length  of  the  body  measures  from  twenty  to  twenty-two  milli¬ 
meters. 

The  male  differs  so  much  from  the  female  that  it  might  be 
taken  for  a  different  species.  The  body  is  longer  and  nar¬ 
rower  than  that  of  the  female,  measuring  twenty-five  milli¬ 
meters  or  slightly  more  in  length.  Either  the  abdomen  is  of 
a  steel-blue  color,  or  the  anterior  half  is  bluish-black  with  the 
posterior  portion  reddish-brown ;  the  whitish  or  yellowish 
markings  which  are  so  conspicuous  in  the  female  are  wanting. 
The  wings  are  either  smoky  brown  or  semi-transparent  and  ex¬ 
pand  from  fifty  to  fifty-five  millimeters.  One  noticeable 
peculiarity  of  the  male  is  a  transverse  oval  hole,  covered  with 
a  white  membrane,  between  the  alitrunk  and  the  abdomen; 
this  is  hardly  perceptible  in  the  other  sex. 

Individual  variation  exists  in  the  number  of  whitish  or  yel¬ 
lowish  markings  on  each  side  of  the  dorso-lateral  sides  of  the 
abdomen.  Harris  (3),  in  describing  the  female,  writes  as  fol¬ 
lows  : — '“Her  hind  body  is  oval  and  of  a  steel-blue  or  deep  vio¬ 
let  color,  with  three  or  four  oval,  yellowish  spots  on  each  side.” 
Comstock  (1),  in  his  general  description  of  the  American  saw- 
fly,  writes: — “The  female  is  about  three-fourths  of  an  inch 
long  and  has  a  black  head  and  thorax,  a  steel-blue  or  purplish 
abdomen,  with  four  yellowish  spots  on  each  side.”  In  order 
to  ascertain  the  most  frequent  number  of  whitish  or  yellowish 
markings  on  each  side  of  the  abdomen,  we  examined  seventy- 
five  specimens  with  the  following  results: — 

8  specimens  with  three  spots  on  each  side  of  dorso-lateral 
abdomen. 

23  specimens  with  four  spots  on  each  side  of  dorso-lateral 
abdomen. 

44  specimens  with  five  spots  on  each  side  of  dorso-lateral 
abdomen. 

Although  the  number  of  specimens  examined  is  rather  small 
to  draw  any  definite  conclusions  from,  it  appears  that  the 
most  frequent  number  of  markings  on  each  side  of  the  abdo¬ 
men  is  five.  Undoubtedly  Harris  and  Comstock  failed  to  ex- 
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amine  a  large  number  of  specimens,  or  they  would  have 
noticed  this  individual  variation. 

It  is  worthy  of  notice  that  the  six-spotted  specimens  always 
had  one  pair  of  spots  each  on  the  fourth,  fifth  and  sixth  abdom¬ 
inal  segments.  Occasionally  a  specimen  was  found  on  which 
a  pair  of  spots  was  very  faintly  indicated  on  either  the  third 
or  the  seventh  segments.  On  these  specimens  the  spots  were 
usually  small,  and  either  circular  or  oval  in  outline.  Those 
specimens  which  were  marked  with  four  spots  on  either  side 
of  the  abdomen  had  usually  one  pair  each  on  the  third,  fourth, 
fifth  and  sixth  segments,  the  markings  on  the  seventh  segment 
usually  being  absent.  Specimens  marked  with  five  spots  on 
each  side  of  the  abdomen  always  had  them  on  the  third,  fourth, 
fifth,  sixth  and  seventh  segments.  Those  specimens  which  were 
marked  with  eight  or  ten  spots  usually  have  those  on  the  fourth, 
fifth  and  sixth  segments  in  the  shape  of  bands,  covering  the 
length  of  the  segment  and  extending  to  near  the  dorsal  median 
line  of  the  abdomen. 

In  the  male  we  also  found  individual  variation  in  color. 
Some  of  the  specimens  have  the  entire  abdomen  of  a  steel- 
blue  color,  while  others  have  the  anterior  half  of  the  abdomen 
steel-blue  and  the  posterior  portion  reddish-brown.  We  ex¬ 
amined  fifty  males  with  the  following  results: — 

11  specimens  with  the  entire  abdomen  steel-blue. 

39  specimens  with  the  anterior  half  of  the  abdomen  steel- 
blue  and  the  posterior  portion  reddish-brown. 

Although  but  fifty  specimens  were  examined,  it  is  evident 
that  those  males  having  the  abdomen  partly  steel-blue  and 
partly  reddish-brown  greatly  outnumber  those  having  an  en¬ 
tirely  steel-blue  abdomen. 

GENERAL,  HABITS. 

The  imago  first  makes  its  appearance  about  the  beginning 
of  June  and  disappears  toward  the  middle  of  July.  Both 
males  and  females  are  more  active  during  the  middle  of  a 
bright  hot  day  of  sunshine,  flying  about  with  a  loud  buzzing 
noise.  As  the  air  grows  cooler,  however,  they  become  duller 
in  all  their  movements.  The  males  are  usually  found  with 
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wings  slightly  spread  apart,  basking  in  the  hot  sunshine  on  the 
leaves  at  the  tips  of  the  highest  branches.  If  a  male,  for 
some  reason  or  other,  takes  to  wing,  oftentimes  one  or  sev¬ 
eral  other  males  will  also  leave  their  resting  place,  and,  hol¬ 
ering  about  one  another,  will  rise  high  into  the  air,  only  finally 
to  come  down  again  and  take  another  sun  bath  on  the  leaves 
at  the  tops  of  the  willow  trees.  The  females  are  often  found 
busily  engaged  in  depositing  their  eggs,  usually  above  the 
lower  epidermis  of  the  leaves.  Oftentimes,  however,  they  may 
be  found  girdling  branches  with  their  strong  mandibles. 

DEPOSITION  OF  THE  EGGS. 

The  female  usually  assumes  a  very  characteristic  position 
in  the  act  of  oviposition.  During  the  operation,  she  perches 
herself  upon  the  margin  of  the  leaf  and  always  with  her  body 
in  its  longitudinal  direction.  The  claws  and  tarsi  of  the  three 
legs  on  one  side  of  the  body  hold  on  to  the  dorsal  surface  of 
the  leaf,  while  the  margin  of  the  leaf  is  usually  held  in  the 
joint  between  the  femur  and  tibia  of  these  same  legs.  The 
claws  of  the  three  legs  on  the  other  side  of  the  body  usually 
cling  to  the  mid-rib  on  the  ventral  surface  of  the  leaf.  Being 
perched  in  this  position,  she  curls  up  the  abdomen,  places  the 
distal  end  of  the  scabbard-like  sheaths  of  the  saws  against  the 
ventral  surface  of  the  leaf  near  its  margin  and  then  shoves  out 
the  saws  obliquely.  By  an  alternating  movement  of  the  two 
saws,  one  being  thrust  forward  while  the  other  is  retracted,  she 
begins  to  cut  an  incision  above  the  lower  epidermis.  Each 
saw  slides  up  and  down  in  a  groove  to  steady  it.  This  groove 
is  found  within  the  supports  of  the  saw,  the  pair  of  supports 
being  united  at  the  base.  The  insect  during  the  sawing  act 
often  lets  go  and  again  catches  hold  with  its  claws  as  if  to 
secure  a  better  footing.  Farther  and  farther  she  passes  her 
ovipositor  towards  the  mid-rib  until  she  has  passed  it  into  the 
leaf  its  whole  length,  and  then  she  widens  out  the  cavity. 
Finally  the  saws  cease  to  move,  and  the  receptacle  is  completed. 
The  abdomen  contracts  a  few  times,  and  then  a  pale-greenish 
egg  appears  near  the  distal  end  of  the  saws.  The  saw  sways 
across  the  receptacle  as  the  egg  is  being  passed  out,  and  then 
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a  white  fluid  from  the  collateral  sac  is  poured  over  the  egg 
into  the  receptacle.  Usually  the  insect  proceeds  in  the  same 
manner  to  deposit  a  second,  a  third,  or  more  eggs,  always  tak¬ 
ing  care  to  place  but  one  in  each  receptacle  (Fig.  1,  e).  FTo 
difficulty  is  experienced  in  observing  the  operation,  the  female 
saw-flies  not  having  the  timidity  of  many  other  insects  and 
not  being  easily  disturbed  while  laying  their  eggs. 

The  whole  process  of  depositing  an  egg  occupies  about  one 
minute.  Oftentimes  a  specimen  was  observed  that  made  an 
incision  (Figs.  1  and  2,  i)  or  almost  completed  a  receptacle 
(Figs.  1  and  2,  pr),  when  the  saw's  struck  a  side-rib  and  the 
sawing  ceased.  Sometimes  there  wras  no  side-rib  to  obstruct 
the  sawing,  but  for  some  unknown  reason  an  active  female 
would  not  complete  the  receptacle,  or,  if  she  did,  would  not  de¬ 
posit  an  egg.  Specimens  which  were  near  the  end  of  their 
natural  life  frequently  cut  a  large  number  of  incisions  or  re¬ 
ceptacles  without  depositing  an  egg.  One  specimen,  wdiich  we 
observed,  cut  fourteen  incisions  in  one  leaf  and  thirty  inci¬ 
sions  in  another  leaf  without  either  completing  a  receptacle  or 
depositing  an  egg.  These  specimens,  when  they  did  finally 
complete  a  receptacle  and  deposit  an  egg,  required  more  than 
one  minute  for  the  vdiole  process.  Table  I  show's  the  number 
of  incisions  and  partially  completed  receptacles  found  on  one 
hundred  leaves  from  a.  single  peach-leaved  wfillow  and  another 
hundred  from  a  few  long-leaved  willows. 

The  receptacle  is  a  little  longer  than  wide  (Figs.  1  and  2, 
r).  It  measures  a  little  less  than  five  millimeters  in  length 
and  four  to  four  and  one-half  millimeters  across  its  widest  re¬ 
gion.  Upon  the  long-leaved  willow7  the  receptacle  is  often 
smaller  and  is  situated  either  near  or  against  the  mid-rib. 
Rarely  does  the  receptacle  extend  beyond  the  mid-rib,  being 
more  often  flattened  up  against  it.  Upon  the  peach-leaved  wil¬ 
low  the  mouth  of  the  receptacle  (Figs.  1  and  2,  mr)  is  about 
three  millimeters  from  the  margin  of  the  leaf,  and  its  base  is 
usually  four  to  five  millimeters  from  the  mid-rib  except  to¬ 
wards  the  apical  end  of  the  leaf  where  the  mouth  of  the  recep¬ 
tacle  is  somewhat  closer  to  the  margin  of  the  leaf  and  the  base 
often  rests  against  the  mid-rib.  In  both  kinds  of  leaves,  the 
5— S.  &  A. 
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receptacle  is  often  found  between  tbe  intervening  side  ribs 
(Figs.  1  and  2). 

Extending  transversely  across  the  basal  region  of  the  recep¬ 
tacle  is  a  single  elongated,  oval  egg,  with  a  distinction  between 
dorsal  and  ventral  surfaces  indicated  by  a  difference  in  cur¬ 
vature.  The  ventral,  or  convex  side  of  the  egg  is  always  near¬ 
est  the  mid-rib,  while  the  dorsal  or  concave  side  lies  nearest 
the  margin  of  the  leaf  (Fig.  1,  e).  The  egg,  soon  after  being 
deposited  by  the  female,  measures  two  and  one-half  millimeters 
in  length. 

The  following  table  shows  the  number  of  eggs  deposited  on 
the  left  and  right  sides  of  the  mid-rib,  the  total  number  of  eggs 
deposited,  the  number  of  eggs  parasitized,  the  number  of  eggs 
hatched,  the  number  of  incisions,  and  lastly  the  number  of 
partially  completed  receptacles,  of  one  hundred  leaves  from  a 
single  peach-leaved  willow  and  another  hundred  from  a  few 
long-leaved  willows. 


Table  I. 


Peach-leaved 

willow. 

Long-leaved 

willow. 

Eggs  deposited  on  right  side  of  mid-rib . 

207 

142 

Eggs  deposited  on  left  side  of  mid  rib . 

Total  number  of  eggs  on  one  hundred  leaves 

188 

138 

395 

280 

Total  number  of  eggs  hatched . 

Eggs  parasitized  by  Trichogramma 

353 

251 

pretiosa . 

Eggs  which  failed  to  hatch  from  other 

5 

6 

causes . 

37 

23 

Incisions . 

109 

179 

Partially  completed  receptacles . 

74 

53 

On  many  leaves  wre  observed  only  one  egg  deposited,  but  on 
others  as  many  as  six,  eight,  or  even  fourteen  were  found  on  one 
or  both  sides  of  the  mid-rib.  An  examination  of  the  one 
hundred  leaves  of  the  peach-leaved  willow  showed  that  nine¬ 
teen  more  eggs  were  deposited  on  the  right  side  of  the  mid-rib 
than  on  the  left  side;  whereas,,  upon  the  one  hundred  leaves 
of  the  long-leaved  willow  there  were  one  hundred  and 
forty-two  eggs  on  the  right  side  of  the  mid-rib  and  one  bun- 
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dred  and  thirty-eight  eggs  on  the  left  side  of  the  mid-rib,  leav¬ 
ing  a  difference  of  only  four  eggs.  Undoubtedly  the  femaU 
does  not  prefer  either  side  of  the  mid-rib  in  depositing  her 
eggs,  it  being  simply  a  matter  of  chance  on  which  side  of  the 
leaf  she  happens  to  alight. 

The  position  of  the  receptacle  within  the  leaf  is  nearly  con¬ 
stant;  it  is  usually  found  above  the  lower  epidermis.  Among 
the  one  hundred  leaves  of  the  peach-leaved  willow  there  were 
no  receptacles  cut  below  the  upper  epidermis,  but  among  the 
one  hundred,  leaves  of  the  long-leaved  willows  there  were  six* 
teen  leaves  with  eggs  deposited  below  the  upper  epidermis  and 
three  leaves  containing  eggs  both  above  the  lower  and  below 
the  upper  epidermis.  The  total  number  of  eggs  deposited 
below  the  upper  epidermis  was  sixty-three,  out  of  which  fifty  - 
six  eggs  hatched.  Undoubtedly  the  deposition  of  the  egg  below 
tbe  upper  epidermis  of  the  leaf  does  not  hinder  the  develop¬ 
ment  of  the  eggs. 

It  is  worthy  of  notice  that  the  saw-fly  does  not  deposit  her 
eggs  indiscriminately  on  all  the  leaves  of  the  willow.  On  the 
various  species  of  willows  which  we  examined  no  eggs  were 
ever  found  on  the  younger  leaves  of  the  plant.  Perhaps  this 
avoidance  of  the  youngest  leaves  may  be  because  of  their  too 
rapid  expansion,  which  would  interfere  with  the  development 
of  the  ovum. 

The  number  of  eggs  one  female  deposits  may  exceed  five 
hundred.  A  dissection  of  the  female  reproductive  organs 
shows  that  each  ovary  is  made  up  of  a  variable  number  of  ova¬ 
rian  tubules  or  ovarioles.  In  six  specimens  dissected,  the  aver¬ 
age  number  of  ovarian  tubules  in  the  right  ovary  was  twenty- 
six  and  in  the  left  twenty-five,  although  as  many  as  thirty  and 
sometimes  only  twenty-one  were  found.  The  following  table 
shows  the  number  of  ovarioles  found  in  each  ovary  and  the 
total  number  found  in  both  ovaries  of  the  six  specimens  dis¬ 
sected. 
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Table  II. 


Ovarioles  in  right  ovary. 

Left  ovary. 

Total  in  both. 

28 . 

23 

51 

21..... . 

23 

44 

27  . 

25 

52 

25 . 

27 

52 

25 . 

24 

49 

30 . . 

28 

58 

Average  26 

25 

51 

Alternating  with  each  egg-chamber  is  a  nutritive  or  yolk- 
chamber  ;  these  can  be  distinguished  as  such,  with  the  naked 
eye,  only  at  the  basal  end  of  the  ovarian  tubule  by  the  larger 
size  of  the  egg-chambers.  An  examination  of  ovarioles  mounted 
in  toto  shows  there  are  about  eight  to  ten  well  defined  egg- 
chambers  alternating  with  the  same  number  of  nutritive  cham¬ 
bers.  If  all  of  these  well  defined  eggs  were  to  reach  maturity, 
the  females  would  be  able  to  deposit  between  four  and  five 
hundred  eggs ;  but  since  many  more  may  be  developed  from  the 
terminal  filament,  the  question  of  the  number  of  eggs  that  a 
female  may  lay  remains  an  open  one. 

PARASITE  OF  THE  EGG. 

There  is  a  species  of  Hymenopteron  which  is  parasitic  on 
the  eggs  of  Cimbex  americana.  It  is  a  true  internal  parasite 
of  the  egg,  passing  all  stages,  excepting  the  imago,  within  the 
egg.  Mr.  C.  T.  Brues  has  kindly  identified  this  species  as 
Trichogramma  pretiosa  Riley.  This  Hymenopteron  according 
to  Girault  (2)  attacks  no  less  than  eleven  or  more  hosts.  A 
glance  at  the  following  list  shows  that  the  parasite  attacks  eggs 
of  insects  belonging  to  families  which  are  often  not  very 
closely  related.  Undoubtedly  the  Chalcis-fiy  has  a  wide  dis¬ 
tribution. 
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LIST  OF  HOSTS  ATTACKED  IN  THE  EGG  STAGE  BY  TRICHOGRAMMA 

PRETIOSA  RILEY. 

Hymenoptera . 

Pachynematus  palliventris  Cresson.  (record  ?) 

Pteronus  ribesii  Scopoli. 

Lepidoptera. 

Alabama  argiilacea  Hubner. 

Autographa  brassicae  Riley. 

Carpocapsa  pomonella  (Linnaeus). 

Heliothis  obsoleta  Fabricius. 

lanassa  lignicolor  Walker. 

Laphygma  frugiperda  Smith  and  Abbot. 

Mamestra  picta  Harris. 

Phlegethontias  sexta  Johanssen. 

Platynota  rostrana  Walker. 

Polychrosis  viteana  Clemens. 

The  total  number  of  eggs  deposited  on  one  hundred  leaves 
of  the  peach-leaved  willow  was  three  hundred  and  ninety-five, 
of  which  only  five  eggs  were  parasitized  by  Trichogramma 
pretiosa,  whereas  upon  the  long-leaved  willow  there  were  two 
hundred  and  eighty  eggs  deposited,  and  of  these,  six  were  par¬ 
asitized  by  this  same  Hymenopteron.  The  percentage  of  eggs 
which  failed  to  hatch  on  account  of  this  egg-parasite  was  there¬ 
fore  less  then  two  per  cent. 

Besides  the  eleven  parasitized  eggs,  there  were  sixty  eggs 
which  failed  to  hatch,  out  of  the  six  hundred  and  seventy-five 
eggs  examined.  A  few  observations  which  we  made  may  ex¬ 
plain  the  destruction  of  some  of  these  eggs.  A  number  of  fe¬ 
males  were  allowed  to  deposit  eggs  on  a  peach-leaved  willow 
and  their  development  was  observed  from  day  to  day.  During 
the  eight  days  of  their  development  there  were  heavy  rains, 
and,  for  some  reason  or  other,  a  few  days  before  hatching  the 
epidermis  of  the  receptacle  of  many  of  the  eggs  had  been  brok¬ 
en  and  curled  up,  oftentimes  exposing  the  eggs.  Heavy  rains 
and  strong  winds  prevailed  during  the  night  of  the  seventh  and 
morning  of  the  eighth  day.  A  visit  during  the  eighth  morning 
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revealed  to  us  that  some  of  the  eggs  had  been  washed  out  of 
the  injured  receptacles.  A  number  of  leaves  with  these  in¬ 
jured  receptacles  were  taken  out  of  the  rain  and  most  of 
them  hatched  by  five  o’clock  in  the  afternoon.  The  next  morn¬ 
ing  we  again  visited  the  trees  and  found  that  many  of  the  eggs 
contained  within  the  injured  receptacles  had  hatched.  An¬ 
other  observation  might  be  mentioned  which  may  explain  the 
cause  of  the  destruction  of  some  of  the  eggs.  Occasionally  a 
small  red  mite  was  noticed  within  a  broken  receptacle  busily 
engaged  with  the  egg,  but  whether  or  not  these  mites  injured 
the  eggs  the  observations  thus  far  made  did  not  determine. 

Within  five  parasitized  eggs  we  found  on  an  average  twenty- 
two  pupae  of  Trichogramma  pretiosa ,  although  as  many  as 
thirty  and  sometimes  only  fifteen  were  found.  The  number 
of  pupae  within  each  parasitized  egg  was,  respectively,  15,  18, 
22,  25  and  30. 

The  color  of  an  egg,  which  contains  full-grown  larvae  or 
pupae,  is  black  (Fig.  1,  p).  This  color  persists  very  distinctly, 
even  after  the  parasites  have  emerged,  and  always  serves  to 
distinguish  a  parasitized  egg.  The  parasite  escapes  by  cut¬ 
ting  a  round,  jagged  hole  through  the  shell  of  the  host  egg  and 
epidermis  of  the  receptacle.  These  exit;  holes  are  rather 
numerous,  the  insect  in  all  cases  thus  far  examined  cutting  its 
way  through  the  lower  epidermis  of  the  receptacle  and  not 
through  the  upper  epidermis.  We  have,  as  yet,  not  found  a 
single  parasitized  egg  below  the  upper  epidermis,  and  it  would 
be  interesting  to  know  through  which  side  of  the  leaf  the  para¬ 
site  bores  out,  if  such  cases  occur.  Quaintance  and  Brues  (8) 
find  in  the  case  of  the  cotton  boll  wTorm  that,  “ although  several 
parasites  ( Trichogramma  pretiosa  Biley)  may  come  from  a 
single  egg,  generally  but  one  exit  hole  is  present,  it  being  in 
most  cases  on  one  side.”  When  the  parasite  emerges,  it  often 
leaves  whitish  specks  of  excrement  on  that  part  of  the  lower 
epidermis,  which  covers  the  blackened  host  egg. 

DEVELOPMENT  OF  THE  EGGS. 

When  the  egg  is  first  deposited  above  the  lower  epidermis, 
it  is  discovered  from  the  upper  side  of  the  leaf  only  with  great 
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difficulty;  but  when  the  under  surface  of  the  leaf  is  examined, 
one  can  readily  observe  a  slight  elevation  of  the  epidermis. 
Within  a  few  days  the  elevation  is  increased,  and,  as  has  been 
jjreviously  noted  by  Comstock  (1)  and  Harris  (3),  in  some 
strange  way,  perhaps  by  the  absorption  of  moisture  from  the 
leaf,  the  egg  increases  in  size  until  it  becomes  twice  or  three 
times  its  former  size.  The  receptacle  itself  becomes  enlarged, 
and  a  few  days  before  hatching  the  outline  of  the  future  larva 
is  easily  seen  through  the  lower  epidermis,  bent  upon  itself 
around  one  pole  of  the  egg. 

On  July  14,  six  specimens  were  allowed  to  deposit  eggs  on 
a  peach-leaved  willow  and  their  development  was  observed 
from  day  to  day.  On  July  22,  eight  days  after  the  deposition, 
all  the  eggs  with  the  exception  of  a  few  hatched.  We  had  the 
opportunity  of  observing  the  manner  in  which  the  larva  escapes 
from  its  receptacle.  Whether  the  larva  first  eats  its  vray 
through  the  thin  membrane  which  encloses  it,  or  whether  this 
thin  shell  is  broken  by  the  growth  or  movements  of  the  larva, 
we  are  not  certain.  As  soon  as  the  head  is  free  from  the  egg, 
one  can  easily  see  a  pair  of  brown  mandibles  cut  a  semi-cir¬ 
cular  lid  through  the  thin  epidermis  of  the  receptacle  (Fig. 
2,  a) .  The  larva,  without  stopping  to  eat  the  membrane  which 
encloses  it,  pushes  up  the  lid  and  makes  its  escape. 

THE  EARVA. 

One  would  naturally  suppose  that  the  larva  would  escape 
from  the  mouth  of  the  receptacle,  but  if  this  opening  is  ex¬ 
amined  rather  closely  one  is  struck  with  surprise  to  find  that 
the  epidermis  around  the  mouth  of  the  receptacle  has  grown 
together  with  the  parenchymatous  tissue.  The  question  which 
now  arises  is,  Why  does  not  the  rest  of  the  epidermal  layer  cf 
the  receptacle,  not  occupied  by  the  egg,  grow  together  with 
the  parenchymatous  tissue?  We  can  give  only  one  possible 
explanation  in  answer  to  this  question.  As  already  mentioned, 
after  the  female  has  deposited  an  egg,  it  injects  a  certain 
amount  of  liquid  from  the  collateral  sac  into  the  receptacle. 
The  use  of  this  fluid,  perhaps,  prevents  adhesion  between  the 
epidermis  and  the  parenchymatous  tissue. 
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A  newly  born  larva  is  white,  with  the  middle  region  of  the 
body  yellow,  due  to  the  contents  of  the  alimentary  canal.  The 
head  is  pale  gray  with  two  prominent  black  spots,  the  ocelli. 
The  mandibles  are  brownish  in  color.  Along  the  sides  of  tne 
body  are  whitish  specks;  these  are  the  spiracles.  The  skin  is 
naked,  being  without  hairs,  but  fine  transverse  wrinkles  are 
present.  When  the  body  is  stretched  out,  as  in  walking,  the 
larva  measures  about  seven  millimeters  in  length. 

A  few  hours  after  hatching,  even  when  the  larva  is  not  fed, 
it  becomes  pigmented.  The  head  turns  a  dark  gray,  while  the 
middle  portion  of  the  body  becomes  yellowish-green,  which, 
near  the  head  and  anal  region,  passes  gradually  over .  into  a 
white.  The  spiracles,  instead  of  remaining  whitish  specks, 
turn  black. 

After  feeding,  the  body  becomes  even  darker,  assuming  a 
grayish  color  with  a  green  tinge  due  undoubtedly  to  the  food 
material  in  the  alimentary  canal.  Posterior  to  the  head,  the 
body  is  a  dirty  white  color,  while  near  the  anal  region  the  body 
is  darker,  due  to  the  contents  of  the  rectum.  One  noticeable 
peculiarity  is  that  the  larva  becomes  covered  with  a  white, 
fiaky  substance  which  rubs  of?  very  easily.  A  newly  hatched 
larva  does  not,  as  the  more  mature  larvae  have  the  habit  of 
doing  when  disturbed,  spurt  out  a  watery  fluid  from  certain 
little  pores  situated  on  the  sides  of  the  body  just  above  the 
spiracles. 

The  larvae  were  fed  daily  upon  the  leaves  of  the  peach¬ 
leaved  willow.  On  July  19,  five  days  after  the  larvae  were 
born,  the  first  moult  occurred.  The  larvae  do  not  eat  the  skins 
cast  off.  An  examination  of  the  moulted  skin  shows  that  a 
split  extends  from  the  clypeus  upward  along  the  median  line 
to  the  dorsal  region  of  the  head,  and  then  backward  a  short 
distance  through  the  dorsal  median  line  of  the  body,  the  pos¬ 
terior  region  of  the  larva  being  withdrawn  from  the  skin.  One 
peculiarity  of  a  larva  which  has  just  moulted,  and  also  of  a 
larva  which  is  newly  born,  is  the  head,  which  in  proportion  to 
the  rest  of  the  body  is  exceedingly  large.  Soon  after  the  larva 
has  moulted  the  spiracles  are  hardly  discernible,  but  a  few 
hours  later  they  appear  as  prominent  black  specks.  After  the 
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moult,  the  head  and  body  are  of  a  light  yellowish  color,  with  a 
darkened  region  extending  along  the  dorsal  median  line  of  the 
body.  The  darkened  region  is  probably  due  to  the  contents 
of  the  alimentary  canal.  The  larva  after  moulting  measures 
between  eleven  and  twelve  millimeters,  when  the  body  1© 
stretched  out.  A  day  later,  the  larvae  wrere  again  found  to  be 
covered  with  a  white,  flaky  substance.  As  the  life  history  of 
Gimbex  americana  is  well  known,  no  attempt  was  made  to  fol¬ 
low  the  larvae  further  than  the  first  moult. 

INJURY  TO  THE  WILLOWS. 

If  one  wishes  to  know  whether  specimens  of  Cimbex  amen - 
cana  are  found  in  a  certain  locality,  all  that  is  necessary  is  to 
examine  the  branches  of  various  species  of  willows,  and  if 
rough  gashes  extend  transversely  or  nearly  so  around  the  limbs, 
one  may  be  certain  that  this  insect  is  the  cause  of  the  injury. 
These  gashes,  which  the  saw-flies  cut  with  their  strong  mandi¬ 
bles,  extend  spirally  around  the  terminal  twigs  (Fig.  3,  sc),  but 
around  the  somewhat  thicker  branches  the  incisions  often  ex¬ 
tend  completely  around  the  limb  (Fig.  3,  ic ),  or  more  often  a 
little  more  than  halfway  around  the  twig,  or  there  may  be  a 
number  of  smaller  incisions  one  above  the  other.  The  inci¬ 
sions  generally  extend  through  the  bark  and  may  be  cut  a 
slight  distance  through  the  wood. 

An  examination  of  some  of  the  branches  one  to  three  or 
four  years  after  the  injury  shows  that  the  incisions  have  al¬ 
ways  healed  over,  although  sometimes  a  splitting  of  the  bark 
may  have  occurred  at  the  place  of  injury  (Fig.  4,  b).  The 
tree  continues  to  grow,  apparently  without  being  injuriously 
affected.  In  only  a  few  cases  did  we  notice  branches  broken 
at  the  incisions,  although  if  one  bends  a  branch  which  Cimbex 
has  attacked,  it  always  breaks  at  the  incision,  and  often  with 
little  exertion. 

What  can  be  the  object  of  cutting  these  incisions  in  the 
twigs?  Comstock  (1)  writes  as  follows: — “These  saw-flies 
have  been  known  to  injure  willows  by  biting  incisions  half-way 
around  the  terminal  twigs  of  the  tree.  What  their  object  was 
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in  doing  this  is  a  mystery.”  In  a  letter  to  F.  M.  Webster, 
published  in  Insect  Life  (10),  E.  M.  Pritchard  writes: — ‘T 
found  a  small  number  settled  on  the  leaves  and  limbs  of  the 
ash  and  willows,  where  they  seem  to  be  feeding  on  the  sap. 
Today  I  have  been  watching  them  more  carefully  and  find 
that  they  cut  a  rough  gash  almost  completely  around  the  limb, 
seeming  to  kill  the  outer  bark  as  far  as  they  cut.”  Webster, 
at  the  end  of  the  paper,  adds: — -“It  seems  quite  possible  that 
they  gnaw  the  bark  for  the  purpose  of  feeding  upon  the  sap, 
as  intimated  by  Mr.  Pritchard,  yet  this  does  not  appear  to  be 
fully  proven.  In  other  words,  it  would  as  yet  be  too  much 
to  say  that  in  cutting  the  incisions  the  insect  has  no  object  in 
view  other  than  that  of  obtaining  food.”  While  observing  a 
number  of  saw-flies  in  the  act  of  cutting  incisions,  we  chanced 
to  come  across  a  twig  from  which  sap  was  oozing  from  a 
freshly  cut  wound.  About  half  a  foot  below  the  wound  a  fe¬ 
male  saw-fly  was  started  up  the  twig.  While  she  was  walking 
slowly  up  the  branch,  wre  noticed  that  the  palps  were  contin 
ually  in  motion.  When  the  insect  came  to  the  sap,  she  sud¬ 
denly  stopped  and  began  to  feed  upon  the  liquid.  While  work¬ 
ing  on  the  anatomy  and  histology  of  the  alimentary  canal,  "we 
often  noticed  bits  of  bark  in  the  lumen  of  the  crop.  Some  of 
the  specimens  which  were  dissected  had  the  crop  filled  with  a 
clear  liquid.  Undoubtedly  the  only  object  which  the  saw-fly 
has  in  view  in  making  the  incisions  is  to  tap  the  fibro-vascular 
bundles  and  thus  secure  its  nourishment. 

If  one  examines  the  leaves  shortly  after  the  eggs  have 
hatched,  one  often  notices  rusty  spots  on  the  upper  and  lower 
sides  of  the  leaf.  Frequently,  however,  these  rusty  spots  are 
■entirely  absent  in  those  leaves  wherein  eggs  had  been  deposited. 
Then,  again,  one  may  find,  especially  on  those  where  the  egg 
for  some  reason  or  other  failed  to  hatch,  a  dense  fungous 
growth  within  the  receptacle. 
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EXPLANATION  OF  PLATE  V. 

All  figures,  except  Figure  5,  are  drawn  natural  size. 

Fig.  1.  Ventral  surface  of  leaf  of  peach-leaved  willow,  showing  an 
egg  in  each  completed  receptacle: — r,  receptacle;  3r,  three  receptacles 
which  communicate  with  one  another;  mr,  mouth  of  receptacle;  pr,  par¬ 
tially  completed  receptacle;  e,  egg;  p,  egg  parasitized  by  Trichogramma 
pretiosa;  i,  incision. 

Fig.  2.  Ventral  surface  of  leaf  of  long-leaved  willow,  showing  the 
semi-circular  lid  which  the  larva  pushes  up  in  making  its  escape: — 
a,  lid  of  receptacle;  r,  receptacle;  mr,  mouth  of  receptacle;  pr,  par¬ 
tially  completed  receptacle;  i ,  incision. 

Fig.  3.  Gashes  or  incisions  which  the  saw-fly  cuts  in  the  twigs: — 
sc,  spiral  incision;  tc,  incision  which  extends  completely  around  the 
branch;  c,  gash  which  extends  only  partly  around  twig. 

Fig.  4.  A  willow  branch,  a  number  of  years  after  the  injury,  show¬ 
ing  the  incision  healed  over  but  with  a  splitting  of  the  bark  at  ft. 

Fig.  5.  Trichogramma  pretiosa  Riley,  parasite  of  the  eggs  of  Cimhex 
americana  Leach. 
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Crangonyx  putealis:  ant  1,  ant  2,  first  and  second  antennae ;  gn  1,  gn  2,  first  and  second  gnathopods ;  pp  5,  fifth  per- 
aeopod  ;  t,  telson  ;  ur  1,  ur  2,  ur  3,  first,  second  and  third  uropods. 


DESCRIPTION  OF  A  NEW  SUBTERRANEAN  AMPHIPOD 
FROM  WISCONSIN. 


S.  J.  HOLMES. 

(With  Plates  VI  and  VII.) 

Crangonyx  putealis  sp.  nov.  (Plate  VI). 

Body  slender;  side  plates  low.  Eyes  absent.  First  anten¬ 
nae  about  half  the  length  of  the  body,  the  second  joint  of  the 
peduncle  a  little  shorter  than  the  first,  the  third  about  two- 
thirds  the  second ;  flagellum  longer  than  the  peduncle ;  second¬ 
ary  flagellum  consisting  of  two  joints.  Second  antennae  a  lit¬ 
tle  over  half  the  length  of  the  first,  the  last  two  joints  of  the 
peduncle  subequal;  flagellum  but  little  longer  than  the  last 
joint  of  the  peduncle  and  consisting  of  five  or  six  joints. 

First  gnathopods  stout;  hand  nearly  as  broad  as  long,  dis- 
tally  widened,  the  palm  oblique  and  armed  with  several  short 
spines,  each  of  which  bears  a  single  seta  in  a  terminal  notch; 
posterior  margin  devoid  of  setae.  Second  gnathopods  longer 
and  relatively  more  slender  than  the  first ;  hand  narrowly  ovate 
with  very  oblique  palm  armed  with  notched  spines,  a  long  spine 
at  upper  end  of  palm;  posterior  margin,  except  near  the  upper 
end  of  the  palm,  devoid  of  setae. 

First  pair  of  uropods  extending  beyond  the  others,  the  rami 
subequal,  a  little  shorter  than  the  peduncle,  and  armed  with 
two  spines  on  the  upper  margin  and  a  cluster  of  three  or  four 
spines  at  the  tip.  Peduncle  of  the  second  uropods  with  a  spine 
at  the  distal  end  of  the  upper  margin;  inner  ramus  about  as 
long  as  the  peduncle,  armed  with  about  three  spines  on  the  up¬ 
per  margin  and  three  or  four  at  the  tip;  outer  ramus  a  little 
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shorter  than  the  inner,  armed  with  three  terminal  spines  and 
a  single  spine  on  the  upper  margin.  Third  uropods  with  h 
short,  thick  peduncle  devoid  of  spines;  the  single  small  ramus 
less  than  half  the  length  of  the  peduncle  and  armed  with  three 
spines  at  the  tip. 

Telson  about  twice  as  long  as  wide,  subrectangular  but 
slightly  narrowed  distally,  the  posterior  margin  with  a  slight 
emargination  on  either  side  of  which  is  a  cluster  of  four  or  five 
spines. 

Length,  5  millimeters.  All  the  specimens  were  entirely  de¬ 
void  of  pigment.  The  gnathopods  do  not  present  any  marked 
differences  in  the  two  sexes. 

This  species  differs  from  Crangonyx  tenuis  Smith  from  Con¬ 
necticut  in  having  considerably  longer  rami  in  the  first  uropods, 
in  having  the  outer  ramus  of  the  second  uropods  but  little 
shorter  than  the  inner,  instead  of  half  as  long,  and  in  having  a 
much  shorter  flagellum  in  the  second  antennae.  It  is  more 
closely  allied  to  (7.  vitreus  (Cope)  from  Mammoth  Cave,  Ken¬ 
tucky,  so  much  so  that  I  was  at  first  somewhat  in  doubt  of  its 
specific  distinctness.  Through  the  kindness  of  Mr.  Kichard 
Ratkbun,  who  sent  me  some  specimens  of  the  latter  from  the 
United  States  National  Museum,  I  was  enabled  to  compare  the 
two  species  and  to  assure  myself  that  they  are  really  different. 
In  C.  putealis,  the  first  gnathopods  are  considerably  stouter 
than  in  vitreus ,  the  hand  is  more  widened  distally  and  has  no 
setae  on  the  posterior  margin;  the  hand  of  the  second  gnatho¬ 
pods  has  the  palm  more  oblique,  and  a  shorter  posterior  mar¬ 
gin  which  is  devoid  of  setae  except  near  the  palm;  the  first 
uropods  have  fewer  spines  on  the  upper  margin  of  the  peduncle, 
and  the  telson  is  relatively  longer,  being  nearly  twice  as  long 
as  wide,  whereas  in  C.  vitreus  its  width  nearly  equals  its  length. 
Camera  drawings  of  parts  of  C.  vitreus  are  inserted  for  the 
sake  of  comparison  (see  Plate  VII). 

It  is  a  noteworthy  fact  that,  of  the  seventeen  species  of 
fresh-water  Amphipoda  known  to  occur  in  North  America,  ten 
are  inhabitants  of  underground  waters.  Some  of  these  occur 
in  caves,  such  as  Gammarus  purpurascens  and  Niphargus  am 


Crangonyx  vitreus ,  female  from  Mammoth  Cave;  gn  1,  gn  2,  first  and  second  gnathopods ;  pp  1,  first  peraeopcd ;  t,  telson;  ur  1, 

first  uropod. 


Trans.  Wis.  Acad.,  Vol.  XVI.  Plate  VII, 


Holmes — A  New  Subterranean  Amphipod.  79' 

tennatus  from  Hickajaek  Cave,  Tennessee',  C rang  onyx  vitreus 
from  Mammoth  Cave,  Kentucky,  and  Gammarus  caecus  from 
a  cave  in  Cuba.  Besides  the  species  here  described,  the  fol¬ 
lowing  have  been  found  in  wells:  Apocrangonyx  hicifugus 
ITay  from  Knox  County,  Illinois,  Stygonectes  ftagellatus  (Ben¬ 
edict)  from  San  Marcos,  Texas,  Crangonyx  tenuis  Smith  from 
Connecticut,  Eucrangonyx  pacJcardii  (Smith)  from  wells  in 
Orleans  and  Few  Albany,  Indiana,  and  Eucrangonyx  mucro- 
natus  (Forbes)  from  wells  in  Indiana  and  Illinois.  Gammarus 
propinquus  Hay,  which  has  been  taken  from  springs  near  Mam¬ 
moth  Cave,  Kentucky,  in  Missouri,  and  in  West  Virginia,  is 
probably  also  to  a  considerable  extent  a  subterranean  form. 
Hone  of  the  species  mentioned  as  coming  from  wells  has  thus 
far,  I  believe,  been  reported  from  any  other  habitat. 

It  will  be  seen  that  the  underground  species  of  Amphipoda 
are  quite  widely  distributed.  Many  of  the  species  are  rathe? 
closely  related  to  forms  inhabiting  the  surface  waters  of  neigh 
boring  regions.  Gammarus  purpurascens ,  for  instance,  strongly 
resembles  the  widely  distributed  C .  limnwus ,  and  Eucran¬ 
gonyx  packardii  is  a  close  ally  of  E.  gracilis ,  which  occurs  in 
most  of  the  northern  states  east  of  the  Kockv  Mountains,  differ¬ 
ing  from  it  chiefly  in  the  absence  of  eyes.  Apocrangonyx 
lucifugus ,  Stygonectes  ftagellatus ,  and  the  three  species  of 
Crangonyx  found  in  Forth  America,  although  placed  in  differ¬ 
ent  genera,  are  not  widely  different  from  the  species  of  Eucran¬ 
gonyx  living  in  lakes  and  streams.  NipJiargus  antennatus  has 
no  very  close  relatives  among  the  surface  forms,  although  it 
belongs  to  the  same  family,  Gammaridae,  which  includes  the 
other  species  here  mentioned;  but  there  are  several  species  of 
Niphargus ,  most  of  which  are  underground  forms,  which  occur 
in  Europe. 

The  fresh-vTater  Amphipoda  possess  a  remarkably  strong 
proclivity  toward  an  underground  life.  They  are  notoriously 
creatures  of  retiring  habits,  seeking  shaded  and  protected  nooks 
out  of  reach  of  fish  and  other  enemies  that  prey  upon  them. 
They  are,  as  a  rule,  negatively  phototactic,  and  they  possess  a 
strong  positive  thigmotaxis — two  traits  that  conspire  to  lead 
them  into  a  subterranean  habitat  when  opportunity  offers. 
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The  existence  of  these  various  subterranean  species  in  so 
many  remote  localities  suggests  that  the  underground  fauna  of 
North  America  may  be  more  extensive  than  is  commonly  sus¬ 
pected,  and  that  there  are  numerous  underground  highways  of 
dispersal  of  considerable  extent.  So  far  as  I  can  ascertain, 
none  of  the  subterranean  species  of  North  America  has  been 
taken  in  the  surface  waters  except  Gammarus  purpurascens , 
which  was  originally  described  from  Nickajack  Cave,  Tennes¬ 
see,  but  was  also  found  to  occur  in  a  spring  at  Rossville, 
Georgia.  In  the  latter  locality  it  was  not  improbably  brought 
up  from  below.  With  the  exception  of  Gammarus  purpuras¬ 
cens ,  all  of  the  subterranean  Amphipoda  of  this  continent  are 
either  blind  or  have  the  eyes  in  a  rudimentary  condition, — a 
fact  which  indicates  that  they  are  permanently  subterranean 
forms  and  not  accidental  inhabitants  of  underground  waters. 

Zoological  Laboratory , 

University  of  Wisconsin. 


CONCERNING  THE  ORGANIZATION  OF  THE  SPORE 
MOTHER-CELLS  OF  MARSILIA  QUADRIFOLIA. 


W.  MAKQTTETTE. 

(With  Plates  Till  and  JX.) 

In  a  recent  paper/  I  incidentally  called  attention  to  the  fact 
that  during  the  synapsis  stages  of  spore  mother-cells  of  Marsilia 
quadrifolia  the  starch  grains,  which  are  almost  invariably  pres¬ 
ent  at  that  time,  are  aggregated  in  a  definite  region  of  the  cell. 
In  connection  with  the  translocations  which  the  starch  grains 
in  young  leaf-cells  of  Isoetes  undergo  during  mitosis,  this 
raised  the  question  as  to  the  behavior  of  the  starch  aggregation 
in  the  spore  mother-cells  of  Marsilia  during  mitosis,  and  as  to 
whether  there  is  a  permanent  polar  organization  of  the  cells 
here  similar  to  that  found  in  the  vegetative  cells  of  Isoetes. 
Further  interest  is  given  to  a  study  of  the  organization  of  the 
cells  in  the  sporocarp  of  Marsilia  because  of  BelajefPs  state¬ 
ments1 2  regarding  the  behavior  of  the  blepharoplasts  in  the 
microgametophytes  of  Marsilia.  Belajeff  traces  the  blepharo- 
plast  back  several  cell-generations  from  the  antherozoid  and 
describes  it  as  behaving  during  mitosis  in  all  respects  like  the 
central  body  of  animal  cells,  and  concludes  that  they  are  simi¬ 
lar  in  function. 

It  is  to  be  expected  that  a  study  of  the  method  of  spindle 
formation  and  cell  division  in  the  various  cells  of  the  sporo- 

1  Manifestations  of  polarity  in  plant  cells  which  apparently  are  with¬ 
out  centrosomes.  Beih.  z.  Bot.  CentraVbl.,  xxi,  Abt.  i :  297.  1907. 

2  Belajeff,  W.:  Ueber  die  Centrosome  in  den  spermatogenen  Zellen. 
Ber.  d.  deut.  bot.  Ges.,  xvii:199.  1899. 
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carp  will  throw  light  on  the  question  as  to  the  presence  in  the 
sporocarp  cells  of  the  blepharoplast,  or  of  structures  related  to 
it  and  finally  giving  rise  to  it.  It  was  with  these  problems 
especially  in  view  that  I  undertook  the  investigations  here 
described. 

The  material  was  obtained  from  plants  of  M.  quadrifolia 
growing  in  the  greenhouses  connected  with  the  botanical  labora¬ 
tories  of  the  University.  Flemming’s  stronger  and  Flem¬ 
ming’s  weaker  chrom-osmium-acetic  fixing  fluids,  as  well  as 
some  modifications  of  the  same,  were  used  for  the  most  part 
and  gave  the  best  results.  In  general,  the  original  formulae 
as  published  by  Flemming  gave  at  least  as  good  if  not  better 
results  than  the  various  modifications  of  the  same  which  have 
from  time  to  time  been  recommended.  Several  sublimate  mix¬ 
tures  were  also  used  but  did  ,  not  give  results  equal  to 
those  of  the  chrom-osium-acetic  mixtures,  although  they 
gave  valuable  control  preparations.  For  staining, 
Flemming’s  triple  stain  and  Heidenhain’s  iron-haematoxy- 
lin  were  used  almost  exclusively.  The  sporocarps  of  Marsilia 
oifer  a  most  favorable  material  for  cytological  study.  They 
are  readily  obtained  in  all  stages  of  development,  fix  well,  and, 
contrary  to  what  might  be  expected,  section  easily.  The  dif¬ 
ferent  parts  of  the  cell  take  a  good  differential  stain  with  the 
triple  stain,  so  that  preparations  of  unusual  brilliancy  result. 

Furthermore,  the  cells  found  in  the  sporocarp  offer  an  in¬ 
teresting  variety.  There  are  the  ordinary  vegetative  or  somatic 
cells  of  the  sporocarp  Avails,  etc.,  which  may  be  looked  upon  as 
typical  vegetative  cells.  In  young  sporocarps  these  are  actively 
dividing,  so  that  abundant  instances  of  the  various  stages  of 
spindle  formation  are  to  be  found.  The  tapetal  cells  represent 
another  type  of  somatic  cells,  i.  e.  cells  which  are  soon  to  dis¬ 
integrate.  For  such  cells,  aberrant  nuclear  and  cell  divisions 
have  been  described  for  a  large  number  of  plants  and  animals. 
Then  there  are  the  “germ  cells,”  the  spore  mother-cells  and 
their  ancestors.  In  the  spore  mother-cells  we  have  cells  which 
have  severed  their  structural  connection  with  other  cells,  so  that 
they  do  not  form  an  architectural  part  of  a  tissue,  at  least  not 
in  the  later  stages  of  their  development  when  they  are  begin- 
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ning  to  divide.  A  tissue  cell  is  subject  to  specific  and  different 
environmental  conditions  on  its  different  sides,  certain  factors 
of  which  remain  constant  for  at  least  considerable  periods.  With 
the  free  spore  mother-cells  it  is  otherwise.  While  the  conditions 
are  not  the  same  in  all  directions  in  the  spore  sac,  any  part  of 
a  free  spore  mother-cell  apparently  is  as  likely  to  lie  in  a 
given  position  as  any  other;  furthermore,  there  is  some  evi¬ 
dence  that  the  spore  mother-cell  rotates  more  or  less  previous 
to  and  during  division,  so  that,  whatever  differences  there  may 
be  in  the  environment  of  a  spore  mother-cell,  there  are  no 
fixed  and  specific  differences  with  respect  to  the  environment 
between  different  parts  of  the  cell,  as  is  the  case  with  cells  form¬ 
ing  part  of  a  tissue  complex,  and  in  this  difference  a  possibility 
is  provided  for  a  difference  in  the  method  of  formation  and 
orientation  of  the  karyokinetic  figure  in  the  two  cases. 

In  the  following,  I  shall  take  up  only  the  organization  of 
the  spore  mother-cells  and  the  processes  of  division  occurring 
in  them.  I  have  concerned  myself  especially  with  the  activi¬ 
ties  of  the  cytoplasm.  The  points  in  Strasburger’s  paper,3 
which  appeared  when  my  work  was  practically  completed, 
bearing  on  the  problems  taken  up  here  will  be  considered  as 
they  come  up. 

Shortly  after  their  formation,  the  sixteen  spore  mother-cells 
of  a  spore  sac  each  show  an  approximately  centrally  placed 
nucleus  in  a  dense  cytoplasm.  The  more  solid  constituents  of 
the  cytoplasm  are  closely  packed  and  usually  show  no  inclu¬ 
sions  at  this  time.  Nucleus  and  cell  are  of  relatively  small 
size  as  compared  with  later  stages.  A  period  of  growth  now 
sets  in  during  which  the  size  of  the  nucleus  and  cell  increase 
greatly  up  to  the  time  of  synapsis.  During  this  period 
of  growth,  specific  and  characteristic  changes  occur  in  the 
cytoplasm.  At  what  is  apparently  a  variable  period  in  the 
growth  of  the  spore  mother-cell,  starch  grains  make  their  ap¬ 
pearance  in  the  cell.  Just  before  they  appear,  the  cytoplasmic 
strands,  or  lamellae,  of  the  spore  mother-cell  are  relatively 
coarse  and  of  irregular  outline.  For  the  most  part,  these 


s-Strasburger,  E.:  Apogamie  bei  Marsilia.  Flora,  xcvii:123.  1907, 
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strands  tend  to  take  the  orange  of  the  triple  stain,  but  here 
and  there  are  portions  staining  blue.  In  some  cases,  larger, 
blue-staining  granules  are  found  at  intervals  along  the  strands. 
On  the  outer  side  of  the  cell,  in  the  position  finally  to  be  occu¬ 
pied  by  the  starch  mass,  a  relatively  large,  elongated,  clear 
region  is  frequently  to  be  found.  At  times  it  is  of  regular 
outline,  lying  about  midway  between  nucleus  and  outer  cell 
wall*  its  short  diameter  equal  to  about  one-quarter  the  dis¬ 
tance  between  the  nucleus  and  cell  wall.  At  other  times  this 
region  is  more  irregular  in  outline  and  may  branch  somewhat. 
In  any  case,  it  is  bounded  by  comparatively  heavy,  blue-stain- 
ing  elements  of  the  cytoplasm  which  frequently  show  larger 
granules  lying  close  against  their  inner  side;  the  upper  left 
corner  of  Figure  2  shows  part  of  such  a  region.  The  appear¬ 
ance  of  this  region  in  the  cytoplasm  suggests  the  polar  struc¬ 
tures  of  Isoetes,  especially  as  they  are  found  in  the  early  pro¬ 
phases  and  practically  free  from  starch.  Unfortunately,  I  am 
at  present  unable  to  say  anything  further  concerning  the  sig¬ 
nificance  or  subsequent  history  of  this  appearance  in  the  cyto¬ 
plasm  of  the  spore  mother-cells  of  Marsilia.  The  nucleus  at 
this  time  shows  the  chromatin  finely  divided  and  aggregated 
in  clusters  of  varying  shapes;  frequently  long,  irregular 
threads  of  chromatin  run  out  from  these  clusters.  Numerous 
nucleoles  are  present. 

When  the  starch  grains  first  appear,  they  are  usually  more 
or  less  scattered  in  the  cell  and  rather  widely  separated  from 
each  other;  frequently  it  seems  they  tend  to  lie  near  the  nu¬ 
cleus.  Soon,  however,  this  scattered  arrangement  gives  place 
to  a  more  definite  one;  the  starch  grains  are  found  at  a 
specific  region  of  the  cell,  being  located  almost  invariably  be¬ 
tween  the  nucleus  and  the  wall  of  the  cell  facing  towards  the 
outside  of  the  spore  sac.  Frequently  the  starch  grains  lie  in 
a  quite  distinctly  bounded  group,  often  of  a  cylindrical  shape, 
one  end  in  contact  with  the  nucleus  and  the  other  reaching  al¬ 
most  to  the  cell  wall  (Fig.  3).  While  most  of  the  starch 
grains  at  this  stage  lie  in  this  region,  it  is  to  be  noted  that 
usually  some  of  them  lie  outside  of  it.  In  the  cell  repre¬ 
sented  in  Figure  3,  in  a  higher  plane  than  that  at  which  the 
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drawing  is  made,  a  number  of  starch  grains,  arranged  in  a 
single  row,  extend  fully  halfway  around  the  nucleus. 

The  starch  grains  at  this  time  stain  a  deep  blue,  and  are 
not  as  closely  packed  as  at  a  somewhat  later  stage.  The  more 
or  less  cylindrical  region  lying  between  nucleus  and  outer  cell 
wall  contains,  in  addition  to  the  starch  grains,  strands  with  a 
granular  structure  which  run  here  and  there  between  the  starch 
grains,  probably  forming  more  or  less  of  a  network.  Besides 
these  strands,  there  seems  to  be  a  diffuse,  finely  granular,  blue- 
staining  substance  scattered  throughout  this  region.  It  is  dif¬ 
ficult  to  make  out  with  certainty  the  structure  of  the  material 
between  the  starch  grains,  because  the  latter  are  numerous  and 
stain  heavily,  so  that  at  any  particular  focus  considerable  light 
is  cut  off  by  the  overlying  and  underlying  portions ;  but  it  seems 
certain  that  there  is  a  finely  divided  substance  staining  blue  in 
the  triple  stain  between  the  starch  grains.  The  abrupt  ending 
of  this  material  outside  of  the  starch  grains  seems  to  be  at  least 
to  a  considerable  extent  responsible  for  the  fairly  sharp  delin¬ 
eation  of  this  region  against  the  remainder  of  the  cytoplasm.  The 
cytoplasm  as  a  whole  is  still  rich  in  its  more  solid  constituents, 
although  the  proportion  of  vacuolar  space  has  become  somewhat 
larger  than  it  was  in  the  earlier  stages.  The  strands  have  be¬ 
come  more  drawn  out,  look  more  like  fibers,  and  many  of  them 
show  perhaps  a  greater  affinity  for  the  blue  stain.  Also  con¬ 
spicuous  at  this  time  are  unusually  long  strands,  which  fre¬ 
quently  lie  in  groups,  converging  at  one  end  and  spreading 
apart  at  the  other.  In  addition,  there  are  dense-staining  gran¬ 
ules  scattered  here  and  there  in  the  cytoplasm. 

The  cell  apparently  has  reached  its  full  size,  although  the  nu¬ 
cleus,  which  at  this  stage  lies  near  the  inner  cell-wall, 
seems  as  yet  noticeably  smaller  than  at  the  time  of  synapsis. 
The  chromatin  is  in  the  form  of , strands  of  fairly  regular  out¬ 
line  and  uniform  diameter,  which  loop  and  coil  around  con¬ 
siderably,  often  traversing  the  nuclear  cavity.  Free  ends  of 
such  strands  are  not  apparent,  although  if  they  lay  at  the 
points  where  the  strands  come  in  contact  with  the  nuclear  mem¬ 
brane  they  could  easily  be  overlooked. 
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The  starch  masses  of  the  sixteen  spore  mother-cells  in  a  spore 
sac  are  placed  so  as  to  be  removed  as  far  as  possible  from  each 
other.  This  suggests  that  the  position  of  the  starch  mass  in 
the  cell  may  be  determined  by  metabolic  requirements.  The 
region  of  the  starch  mass  is  probably  at  times  the  seat  of  great 
metabolic  activities  in  the  cell.  At  least  the  greater  part  of 
interchange  of  materials  between  the  spore  mother-cells  and  the 
exterior  occurs  through  the  tapetum;  on  the  other  hand,  there 
is  considerable  evidence  that  the  nucleus  is  intimately  concern¬ 
ed  with  the  metabolic  activities  of  the  cell.4  Now,  the  location 
of  the  starch  masses  of  the  sixteen  spore  mother-cells  of  a  spore 
sac  is  such  that  they  lie  in  a  position  of  maximum  advantage 
with  reference  to  an  interchange  of  metabolic  materials  and 
products  with  the  surrounding  tapetum  on  the  one  hand  and 
to  proximity  to  the  nucleus  on  the  other. 

It  is  to  be  noted  that  the  spore  mother-cell  at  this 

stage  presents  a  distinct  polar  organization.  A  line  drawn 
through  the  center  of  the  starch  aggregation  and  through 

the  center  of  the  nucleus  would  represent  the  main  axis  of  the 
cell.  The  first  conspicuous  evidence  of  this  organization 

is  the  appearance  of  the  starch  mass  at  a  definite  place  in  the 
cytoplasm.  It  is  to  be  noted  further  that  the  nucleus  it¬ 
self  as  yet  shows  no  evidence  of  polarity.  In  synapsis, 

however,  which  soon  sets  in,  the  nucleus  presents  sev¬ 
eral  most  interesting  features  bearing  on  its  organization  at 
this  time.  The  synaptic  mass,  as  is  commonly  the  case,  col¬ 
lects  on  one  side  of  the  nucleus,  and,  as  I  previously  noted,  in 
Marsilia  it  is  invariably  on  the  side  of  the  nucleus  next  to  the 
starch  aggregation  in  the  cytoplasm.  This  stage  is  of  long  du¬ 
ration,  so  that  great  numbers  of  cells  are  found  in  this  condi- 

*Kiister  (Ueber  die  peziehungen  der  Lage  des  Zellkerns  zu  Zellen- 
wachstum  und  Membranbildung.  Flora,  xcvii:l,  1907)  has  recently* 
thrown  doubt  on  Haberlandt’s  work  (B.eziehungen  zwischen  Func¬ 
tion  und  Lage  des  Zellkerns  bei  den  Pflanzen,  Jena,  1887)  concerning 
the  relation  between  the  nucleus  and  the  metabolic  activities  of  the 
cell.  There  are,  however,  numerous  other  data  pointing  to  such  a 
relation.  I  have  in  mind  especially  the  results  obtained  on  secreting 
cells,  particularly  animal  cells. 
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tion.5  Usually  tlie  chromatin  strands  can  be  quite  readily  fol¬ 
lowed  throughout  this  stage,  but  at  times  unusually  dense  syn¬ 
aptic  masses  are  met  with  in  which  the  individual  chromatin 
strands  are  practically  indistinguishable.  A  striking  feature 
of  synapsis  in  Marsilia  is  that  a  large  number  of  the  strands 
converge  toward  a  point  on  the  nuclear  membrane  which  lies 
on,  or  close  to,  the  axis  of  the  cell.  Furthermore,  at  this  point, 
closely  in  contact  with  the  nuclear  membrane,  lies  a  nucleole, 
sometimes  apparently  two,  differing  from  the  other  nucleoles 
of  the  nucleus.  This  comes  out  especially  vrell  in  preparations 
stained  with  the  triple  stain.  Usually  a  considerable  number 
of  the  nucleoles  are  still  present  at  this  stage,  and  the  one  lying 
at  the  focal  point  of  the  chromatin  strands  almost  invariably 
shows  a  bright,  deep  red  color,  standing  out  sharply  from  the 
blue  chromatin  strands.  The  other  nucleoles  lying  here  and 
there  in  the  nuclear  cavity,  on  the  other  hand,  show  a  some¬ 
what  pale  grayish-blue  color.  These  figures  are  frequently  of 
remarkable  regularity,  standing  out  with  almost  diagrammatic 
clearness. 

The  chromatin  strands  during  synapsis  frequently  show  more 
or  less  of  a  characteristic  orientation.  In  animal  cells, 
the  strands  are  centered  upon  the  central  body  and  the  synaptic 
mass  lies  against  the  nuclear  membrane  on  the  side  next  to  the 
central  body.6  The  same  is  true  of  the  Ascomycete  Phyllac - 
tinia .7  In  the  higher  plants,  the  synaptic  mass  usually  lies 
close  to  one  side  of  the  nuclear  membrane,  but  in  general  the 


s  As  this  was  ready  to  go  to  press,  my  attention  was  called  to  a 
paper  by  Schaffner  (Synapsis  and  synizesis.  Ohio  Naturalist ,  vii:4i, 
1907),  in  which  he  describes  and  figures  synapsis  in  a  sporocarp  of 
M.  quadrifolia  and  points  out  that  the  synaptic  mass  lies  oil  the  side 
of  the  nucleus  nearest  the  sporocarp  wall,  attributing  this  orientation, 
however,  to  the  action  of  the  fixing  reagents.  There  is  no  occasion  to 
enter  into  a  discussion  of  this  and  other  similar  conclusions  of  the 
author  concerning  synapsis  in  general. 

e  Farmer,  J.  B.,  and  Moore,  J.  E.  S.:  The  maiotic  phase  in  animals 
and  plants.  Quart.  Jour.  Microscop.  Sci.,  xlviii,  FI.  XL,  Fig.  72. 
Schreiner,  A.  und  K.  E.:  Ueber  die  Entwickelung  der  mannlichen 
Geschlechtszellen  von  Myxine  ghitinosa.  Arch,  de  Biol.,  xxi,  Figs, 
52,  71,  170,  etc. 

7  Harper,  R.  A.:  Sexual  reproduction  and  the  organization  of  the 
nucleus  in  certain  mildews.  Carnegie  Inst.  Piibl.  No.  37  (1905),  PI. 
IV,  Figs.  43-45. 
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figures  which  have  so  far  been  given  of  synaptic  stages  show 
no  conspicuous  centering  of  the  chromatin  strands  upon  any 
particular  region,  although  occasionally  a  nucleus  has  been  fig¬ 
ured  showing  a  rather  conspicuous  orientation  of  the  strands 
upon  a  certain  part  of  the  nuclear  membrane;  for  example, 
by  Overton  for  Ilelleborus  foetidus8 *  (in  this  case  the  nucleole 
is  included  in  the  synaptic  mass  but  does  not  lie  in  contact 
with  the  nuclear  membrane),  and  by  Berghs  for  Narthecium 
ossifragumd  In  the  latter  case  the  strands  are  centered  upon 
a  nucleole  lying  at  the  periphery  of  the  nucleus.  But  in  other 
figures  of  the  same  plants  given  by  these  authors  the  nucleoles 
lie  outside  of  the  synaptic  mass  and  the  chromatin  strands  show 
a  less  regular  course.  In  Lilium7  which  has  been  so  extensively 
studied,10  there  seems  to  be  little  indication  of  an  orientation 
of  the  strands  upon  any  one  region,  nor  is  there  any  regularity 
in  the  position  of  the  nucleole.  In  Marsilia  quadrifolia  the 
orientation  of  the  chromatin  strands  during  synapsis  is  appar¬ 
ently  as  definite  and  characteristic  as  in  Phyllactinia  or  in  any 
of  the  animal  cells. 

The  nuclear  membrane  also  shows  an  interesting  dissimilar¬ 
ity  between  its  “polar”  and  “antipolar”  sides.  This  differ¬ 
ence  stands  out  especially  well  in  preparations  which  are 
stained  rather  faintly.  The  nuclear  membrane  appears  much 
heavier  on  the  side  of  the  nucleus  turned  away  from  the 
starch  mass  than  on  the  side  next  to  it.  In  some  cases  it  al¬ 
most  looks  as  if  a  close-fitting  cap  extending  over  one-third  to 
two-thirds  the  surface  of  the  nucleus  were  symmetrically  placed 
opposite  the  synaptic  mass  over  the  otherwise  thin  nuclear 
membrane.  If  the  preparation  has  a  slight  excess  of  the  orange 
stain,  this  part  continues  to  stain  blue  and  stands  out  in  con¬ 
trast  to  the  otherwise  largely  yellow  preparation.  Whether  there 
actually  is  a  thickening  of  the  nuclear  membrane  here  is  per¬ 
haps  a  question.  In  a  normally  stained  preparation  it  is  seen 

8  Overton,  J.  B. :  Histologische  Beitrage  zur  Vererbungsfrage. 
Jahrl.  f.  wiss.  Bot.,  xlii  (1906),  PL  VII,  Pig.  46. 

a  Berghs,  J. :  La  formation  des  chromosomes  heterotypiques  dans 
la  sporogenese  vegetale.  La  Cellule ,  xxii,  Fig.  17. 

io  See  the  figures  of  Allen,  C.  E.:  Jahrb.  f.  wiss.  Bot.,  xlii  (1906), 
PL  II,  and  Ann.  Bot.,  xix,  Pl.  VI. 
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that  numerous  deeply-stained  blue  granules  lie  close  against 
the  inner  side  of  this  part  of  the  nuclear  membrane  (Fig.  4). 
They  are  rarely  if  ever  more  than  one  layer  deep,  and,  although 
small,  stain  intensely,  so  that  they  are  readily  made  out  in  a 
tangential  section  of  the  nucleus.  These  granules  are  found 
only  under  the  apparently  thicker  parts  of  the  nuclear  mem¬ 
brane,  and  undoubtedly  are  partly  responsible  for  the  heavier 
appearance  of  this  part.  As  will  presently  be  seen,  the  arrange¬ 
ment  of  the  cytoplasmic  fibers  outside  of  the  nucleus  is  also  such 
as  to  make  this  part  of  the  nuclear  membrane  appear 
thicker.  Blue-staining  fibers  have  become  conspicuous  in  the 
cytoplasm  and  form  an  intertwining  network  of  relatively  long 
fibers,  lying  for  the  greater  part  close  to  the  nucleus.  The 
fibers  have  a  distinctly  different  appearance  now  from  that  pre¬ 
sented  by  the  fibrous  constituents  of  the  cytoplasm  in  the  earlier 
stages  of  the  development  of  the  spore  mother-cells.  They  have 
become  smoother,  take  a  brighter  blue  stain,  and  stand  out  in 
greater  contrast  to  the  other  constituents  of  the  cytoplasm; 
here  and  there  they  show  thickenings  and  granules  lying  against 
them.  In  a  tangential  section  taking  in  just  a  small  piece  of 
the  surface  of  the  nucleus,  these  fibers  can  be  seen  in  great 
numbers  forming  a  loose  tangle  about  the  nuclear  membrane. 
A  median  section  of  the  cell,  however,  taken  in  such  a  plane 
that  it  includes  the  nueleole  at  the  focus  of  the  chromatin 
strands,  in  other  words  in  a  plane  including  the  main  axis  of 
the  cell,  shows  that  the  cytoplasmic  fibers  are  not  uniformly 
distributed  about  the  nucleus  (Fig.  4).  At  the  side  opposite 
the  starch  mass  they  lie  closely  packed  against  the  nuclear 
membrane,  so  closely  that  frequently  it  is  difficult  to  make  out 
the  individual  fibers ;  the  appearance  at  times  suggests  that  the 
cytoplasmic  fibers  are  separating,  splitting  off”  from  this 
denser  part  of  the  nuclear  membrane.  As  they  approach  the 
region  of  the  starch  mass,  the  fibers  separate  more  from  each 
other  and  extend  farther  from  the  nucleus.  When  they  reach 
a  plane  drawn  a  little  above  the  nueleole  at  the  focal  point  of 
the  chromatin  strands  and  perpendicular  to  the  main  axis  of 
the  cell,  the  fibers  frequently  bend  rather  sharply  in  towards 
the  edges  of  the  starch  mass,  at  times  giving  rise  to  a  grouping 
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of  the  fibers  which  suggests  the  beginning  of  the  formation  of 
spindle  poles.  It  is  to  be  noted  that  if  the  completed  spindle 
should  lie  in  this  plane,  its  axis  would  be  at  right  angles  to  the 
original  “main  axis”  of  the  cell.  When  the  fibers  reach  the 
starch  mass  it  is  practically  impossible  to  trace  them  further. 
Except  for  the  blue-staining  fibers,  the  cytoplasm  shows  a 
somewhat  looser  structure  than  in  the  preceding  stages. 

The  close  packing  of  the  fibers  against  the  nuclear  membrane 
on  the  side  opposite  the  starch  mass  also  contributes  to  make 
this  part  of  the  nuclear  membrane  appear  thicker.  However, 
a  close  study  makes  it  seem  probable  that  the  appearance  is 
due  to  something  more  than  the  mere  deposition  of  granular 
material  on  the  inside  of  this  part  of  the  membrane  and  the 
close  apposition  of  cytoplasmic  fibers  on  its  outside;  this  is  in¬ 
dicated,  among  other  things,  by  the  frequently  abrupt  ending 
of  this  region.  At  any  rate,  the  accumulation  of  this  dense, 
blue-staining  material  at  a  specific  part  of  the  nuclear  mem¬ 
brane  requires  further  study.  The  remainder  of  the  mem¬ 
brane  is  exceedingly  delicate,  often  it  is  scarcely  to  be  made 
out.  It  is  to  be  noted  that  all  this  development  of  the  con¬ 
spicuous  fibrous  system  just  described  has  occurred  before 
and  at  the  time  of  synapsis. 

I  have  called  this  stage  synapsis ,  although  there  are  certain 
stages  passed  through  by  the  nucleus  at  a  much  earlier  period 
than  this  which  further  study  may  prove  to  be  of  importance 
in  connection  with  the  processes  usually  associated  with  synap¬ 
sis.  Early  in  the  growth  of  the  spore  mother-cell,  when  the  nu¬ 
cleus  is  still  small,  a  stage  is  passed  through  in  which  the  chro¬ 
matin  is  aggregated  in  a  dense  mass  lying  at  the  center  of  the 
nucleus  (Fig.  1).  The  chromatin  is  at  this  time  in  the  form 
of  finely  divided  particles  and  tends  to  collect  into  small,  denser 
groups  within  the  larger  mass;  often  strands  of  varying 
lengths  are  formed,  and  usually  one  or  several  loops  of  chro¬ 
matin  extend  out  from  the  central  mass  into  the  surrounding 
clear  nuclear  cavity.  The  whole  appearance  strongly  resembles 
synapsis.  It  differs  from  synapsis  as  usually  found  in  that 
in  this  case  the  contracted  chromatin  mass  lies  at  the  center  of 
the  nucleus  instead  of  at  the  periphery,  and  in  that  it  occurs  at 
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a  much  earlier  stage  in  the  growth  of  the  cell  than  is  commonly 
the  case.11  Speaking  in  terms  of  current  theories,  the  possi¬ 
bility  suggests  itself  that  at  this  stage  the  pairing  of  the  homol¬ 
ogous  chromatin  elements  may  take  place,  while  the  subse¬ 
quent  contraction  and  specific  orientation  of  the  chromatin 
strands  is  associated  wdth  the  mechanics  of  spindle-formation, 
i.  e.,  with  the  relation  between  spindle-fibers  and  chromatin; 
and  that  in  this  latter  conception  may  lie  the  explanation  of 
the  specific  orientation  of  synaptic  masses  in  general.  This 
specific  orientation  is  as  conspicuous  as  the  contraction  of  the 
chromatin  at  this  period  and  is  quite  unaccounted  for  on  the 
basis  of  the  theories  which  find  in  synapsis  a  provision  for  the 
pairing  or  fusing  of  homologous  chromatin  elements.  How¬ 
ever,  further  knowledge  of  the  behavior  of  the  chromatin  at 
this  time  is  needed  as  a  basis  for  such  suggestions.  The  possi¬ 
bility  is  not  excluded  that  the  early  contraction  in  the  spore 
mother-cells  of  Marsilia  may  be  artifact,  although  it  is  too  reg¬ 
ular  in  its  occurrence  to  make  such  a  supposition  probable.  Fcr 
the  present,  I  shall  continue  to  speak  of  the  later  aggregation 
as  synapsis ;  but  it  is  to  be  noted  that  this  is  preceded  by  a 
“spirem”  stage! 

As  the  chromatin  passes  out  of  synapsis  and  becomes  more 
uniformly  distributed  through  the  nuclear  cavity,  the  fibrous 
constituents  of  the  cytoplasm  become  even  more  conspicuous 
and  usually  showr  a  tendency  to  be  arranged  in  cone-shaped 
groups  of  which  there  are  frequently  two  in  a  cell.  At  times 
a  wrell  formed  bipolar  spindle  is  developed,  the  spindle  usually 
lying  somewhat  tangential  to  the  nucleus  (Figs.  5  and  6). 
Usually  this  “spindle”  lies  on  the  side  of  the  nucleus  adjacent 
to  the  starch  mass.  Strasburger12  figures  a  similar  stage  for 
M.  elata,  and  there  the  same  relations  seem  to  obtain  between 
the  position  of  the  nucleus,  the  spindle,  and  a  dense  region  of 

11  Generally  in  the  higher  plants  the  nucleus  has  reached  about  half 
or  more  of  its  definitive  size  (linear)  by  the  time  of  synapsis,  although 
there  are  exceptions,  as  in  Galtonia  according  to  Miyake  [ Jahrb ,  f. 
wiss.  Bot.,  xlii  (1906),  PI.  Ill,  Figs.  6-12],  In  the  case  of  the  primary 
oocyte  in  animal  cells,  there  is  of  course  usually  a  tremendous  in¬ 
crease  in  the  size  of  the  nucleus  after  synapsis. 

12  Apogamie  bei  Marsilia .  Flora,  xcvii,  PL  VI,  Figs.  71  and  72. 
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the  cytoplasm.  Strasburger  does  not  specifically  describe  this 
as  a  starch-containing  region,  but  judging  from  the  similarity 
between  the  appearance  of  this  region  and  that  of  what  is  un¬ 
doubtedly  ihe  starch-bearing  region  of  M.  quadrifolia 13  de¬ 
scribed  by  him  as  “eine  einseitige  Verdichtung  im  Zytoplasma”, 
it  is  probable  that  it  is  the  same  in  M.  elata .  Occasionally 
abundant  polar  radiations  extend  from  the  poles  to  the  cyto¬ 
plasm  on  the  side  of  the  spindle  away  from  the  nucleus,  and 
there  may  be  a  pronounced  crossing  of  these  radiations  in  the 
equatorial  region.  This  crossing  necessarily  occurs  near 
the  surface  of  the  starch  mass  (the  fibers  apparently  in 
general  do  not  extend  into  the  region  occupied  by  the 
starch  grains),  and  is  especially  conspicuous  when  the  sec¬ 
tion  is  such  that  the  greater  part  of  the  starch  mass 
is  cut  away,  or  when  the  starch  is  but  faintly  stained.  In  the 
cell  represented  in  Figure  5,  the  greater  part  of  the  starch  lies 
beneath  the  plane  of  the  drawing.  The  poles  of  the  spindle, 
or,  perhaps  more  accurately,  the  apices  of  the  cones  of  fibers, 
usually  do  not  lie  in  contact  with  the  plasma  membrane,  but 
a  short  distance  inside  of  it.  Occasionally  dense  aggregations 
appear  in  the  cytoplasm  about  the  poles,  at  times  also  a  deeply 
staining  granule  is  found  there;  however,  there  seems  to  be 
nothing  constant  in  these  formations,  which  apparently  occur 
just  as  frequently  elsewhere  in  the  cell  as  at  the  apices  of  the 
fibrous  cones.  The  left  hand  cell  in  Figure  6  shows  at  the  up¬ 
per  side  such  a  granule  which  closely  simulates  a  central  body 
with  a  hyaline  zone  and  a  dense  aggregation  of  cytoplasm  at  its 
periphery,  such  as  is  common  in  animal  cells.  In  the  prepara¬ 
tion,  this  is,  if  anything,  even  more  striking  than  in  the  draw¬ 
ing.  As  the  figure  shows,  however,  this  formation  in  this  case 
seems  to  be  quite  independent  of  the  two  groups  of  spindle 
fibers  which  have  developed,  a  fact  which  alone  takes  it  out  of 
the  category  of  the  central  bodies  as  they  are  known  in  the 
lower  plant  and  animal  cells — unless,  indeed,  these  groups  of 
fibers  should  not  be  the  beginning  of  the  spindle  figure,  a  pos¬ 
sibility  for  which,  as  will  be  seen  later,  there  is  some  evidence. 


S3  Ibid.,  Pigs.  60  and  61. 
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By  going  over  a  large  number  of  preparations  of  spore  mother- 
cells,  it  is  possible  to  pick  out  a  series  in  which  a  granule  can 
be  shown  at  all  of  the  various  positions  which  a  central  body 
is  expected  to  occupy  during  the  processes  of  nuclear  and  cell 
division,  from  the  stage  of  the  single  granule  lying  close  to  the 
membrane  of  the  resting  nucleus,  and  that  of  its  division  into 
two,  to  the  appearance  of  the  single  granule  lying  at  the  polar 
side  of  the  reconstructed  daughter  nucleus.  But  for  every 
preparation  of  any  stage  which  shows  the  formations  in  ques¬ 
tion  in  the  expected  position,  there  are  dozens  in  which  it 
either  does  not  appear  at  all  or  in  which  similar  formations 
occur  elsewhere  in  the  cell  and  in  varying  numbers.  There 
is  no  occasion  to  dogmatize  concerning  these  granules  and  ag¬ 
gregations;  it  is  possible  that  more  complete  data  will  show 
that  they  run  through  a  regular  cycle  and  that  they  play  a  part 
in  the  mechanics  of  the  cell ;  but  as  far  as  our  data  go  at  pres¬ 
ent,  there  is  little  or  nothing  to  make  this  probable.  The  for¬ 
mation  of  two  cone-shaped  groups  of  fibers  at  this  stage  is  not 
invariable.  Sometimes  a  larger  number  is  formed;  Figure  5 
shows  indications  of  a  third  cone,  and  sometimes  such  sharply 
defined  poles  as  are  shown  in  Figures  5  and  6  do  not  seem  to 
be  formed  at  all.  While  it  is  common  to  find  the  fibers  of  the 
cytoplasm  collected  into  two  cone-shaped  groups  at  this  time, 
it  yyould  appear  that  they  do  not  directly  form  the  spindle 
figure.  These  large  cone-shaped  groups  of  fibers  are  most  fre¬ 
quently  met  with  at  the  time  when  the  chromatin  strands  are 
long  and  thin  and  show  no  marked  signs  of  segmentation. 
Somewhat  later,  when  the  thread  has  thickened  considerably 
and  the  individual  chromosomes  are  easily  made  out,  the  fibers 
are  often  in  numerous  smaller  cone-shaped  groups,  each  con¬ 
sisting  of  but  a  few  fibers.  These  groups  are  rarely  if  ever 
placed  symmetrically  about  the  nucleus,  as  is  the  case  in  the 
radial  stage14  described  for  the  spore  mother-cells  of  various 
plants.  Instead,  the  fibers  lie  more  or  less  tangential  to  the 
nucleus  on  one  side,  at  times  suggesting  a  “spindle  wall”  as 

14  Osterhout,  W.  J.  V. :  Ueber  Entstehung  der  karyokinetisehen 
Spindel  bei  Equisetum.  Jahrl).  f.  wiss.  Bot .,  xxx:159.  1897.  Allen, 
C.  E.:  The  early  stages  of  spindle  formation  in  the  pollen  mother- 
cells  of  Larix.  Ann.  Bot.,  xvii  :  281.  1903. 
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described  by  Osterhout  for  Agave,15  while  on  the  other  side  of 
the  nucleus  the  libers  are  in  small,  radially  placed,  cone-shaped 
groups  whose  bases  are  directed  toward  the  nuclear  membrane 
(Fig.  7).  The  cell  from  which  Figure  7  is  taken  shows  a 
number  of  these  groups  in  a  lower  plane  of  the  section.  As  in 
the  preceding  stages,  the  blue-staining  fibers  stand  out  in  sharp 
contrast  to  the  other,  orange-staining,  constituents  of  the  cyto¬ 
plasm.  The  starch  mass  continues  to  be  a  conspicuous  feature 
of  the  cell;  in  the  cell  represented  in  Figure  7,  most  of  it  lies 
above  the  plane  of  the  drawing. 

As  the  chromosomes  contract  further  and  the  nucleus  goes 
into  a  well-marked  diakinesis  stage,  the  cone-shaped  groups  in 
the  cytoplasm  are  even  less  in  evidence.  The  fibers  are  most 
closely  packed  in  a  region  about  halfway  between  the  nuclear 
and  plasma  membranes;  from  this  denser  region  they  extend 
in  to  the  nuclear  membrane,  their  outer  ends  converging  in 
small  groups  here  and  there  (Fig.  8),  but  there  is  little  sugges¬ 
tion  of  the  arrangement  as  found  in  the  earlier  “bipolar” 
stages.  The  fibers  are  fairly  uniformly  distributed  about  the 
nucleus  excepting  in  the  region  occupied  by  the  starch  mass. 
Here  they  are  much  fewer  in  number,  and  at  times,  apparently 
at  least,  altogether  wanting.  The  section  represented  in  Fig¬ 
ure  8  gives  a  good  view  of  the  relations  of  the  various  parts 
of  the  cell  at  this  time;  it  passes  approximately  through  the 
center  of  the  starch  mass  and  a  little  below  the  center  of  the 
nucleus.  The  starch  grains  are  numerous  and  frequently  ag¬ 
gregated  in  small  groups,  commonly,  although  not  invariably, 
four  in  a  group.  The  apparently  finely  granular  material  be¬ 
tween  the  grains  now  tends  to  take  a  reddish  to  an  orange  stain. 
The  nucleus  still  contains  numerous  nucleoles. 

Usually  it  is  difficult  to  trace  the  nuclear  membrane  in  the 
region  where  the  starch  mass  is  in  contact  with  it.  This  is 
true  of  the  stages  as  early  as  those  represented  in  Figures  5 
and  6.  The  appearance  of  the  preparation  at  times  suggests 
that  the  nuclear  membrane  may  be  breaking  down  at  that  point ; 

Osterhout,  W.  J.  V.:  Spindle  formation  in  Agave.  Proc.  Cal. 
Acad.  Set.,  3rd  ser.,  Bot.,  ii  (1902):  262,  PI.  XXVI,  Figs.  9-11,  also 
PL  XXV. 
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it  seems  probable,  however,  that  the  difficulty  in  distinguish¬ 
ing  the  nuclear  membrane  here  is  due  to  the  over-  and  underly¬ 
ing  dense  starch  mass ;  at  any  rate  the  starch  mass  will  give  such 
an  appearance  as  is  found  even  if  the  nuclear  membrane  is  of 
uniform  thickness  throughout. 

The  fact  that  the  spore  mother-cells  of  Marsilia  show  a  dis¬ 
tinct  polar  organization  from  an  early  period  in  their  develop¬ 
ment,  makes  it  seem  likely  that  the  forming  spindle  should  be 
bipolar  from  the  beginning  of  its  appearance,  an  expectation 
which  is  increased  by  the  early  appearance  of  a  bipolar  ar¬ 
rangement  of  the  fiber  groups  in  the  cytoplasm.  A  study  of 
the  spore  mother-cells  at  the  time  when  the  nuclear  membrane 
has  just  disappeared  shows,  however,  that  apparently  this  ex¬ 
pectation  is  not  realized.  The  spindle  fibers,  which  by  that 
time  have  assumed  the  smooth,  clean-cut  appearance  charac¬ 
teristic  of  the  fibers  as  found  in  the  completed  spindle,  are  not 
arranged  in  a  bipolar  figure,  but  in  several  perfectly  distinct 
and  separate  poles.  The  spore  mother-cells  of  Marsilia  show 
as  striking  “multipolar”  spindles  as  are  found  anywhere.  .Fig¬ 
ures  9 a  and  9  h  represent  two  consecutive  sections  of  a  spore 
mother-cell  with  four  well-developed  poles;  9a  lies  above  9 h, 
and  the  starch  mass  lies  in  the  section  above  that  from  which 
9a  is  taken.  Fibers  from  each  of  the  four  poles  run  up  to  the 
chromosomes,  and  in  addition  there  are  some  running  more 
or  less  continuously  from  one  pole  to  another;  this  is  to  be 
seen  in  the  two  lower  poles  of  the  cell  figured.  There  are  also 
some  fibers  connecting  the  other  poles,  but  they  are  not  so 
numerous  nor  so  conspicuous.  The  idea  suggests  itself,  but  it 
is  only  a  suggestion,  that  the  two  poles  conspicuously  connected 
by  fibers  will  be  the  definitive  spindle  poles.  One  of  the  four 
poles  lies  in  close  contact  with  the  plasma  membrane,  two 
others  have  at  least  some  fibers  running  up  to  the  plasma  mem¬ 
brane,  and  the  fourth  one  lies  distinctly  free  from  it,  although 
it  comes  close  to  it.  That  this  pole  is  not  in  contact  with  the 
plasma  membrane  in  a  plane  above  or  below  that  of  the  draw¬ 
ing  can  be  easily  determined  by  focusing  up  and  down. 

It  is  a  fact  worth  noting  that  many  of  the  “multipolar” 
spindles  which  have  been  figured  are  quadri-  and  tripolar 
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spindles  (the  latter  possibly  also,  in  many  cases  at  least,  really 
quadripolar)  ;  furthermore,  as  has  frequently  been  pointed  out, 
multipolar  spindles  have  been  described  so  far  practically  only 
for  spore  mother-cells.  To  mention  a  few  instances,  Berghs 
figures  a  roughly  tripolar  spindle  for  Narthecium  ossifmgum ,16 
Gregoire  and  Berghs  figure  several  for  Pellia  epiphylla,17  and 
Miyake  several  for  Galtonia  candicans /8  and  one  for  Trades- 
cantia  virginica .19  It  would  be  interesting  to  know  in  how 
many  cases  the  spindle  of  the  first  division  in  spore  mother- 
cells  starts  as  a  quadripolar  figure.  It  seems  that  good  multi¬ 
polar  stages  are  difficult  to  find  in  most  plants.20  Frequently 
cells  figured  for  such  stages  show  evidence  of  poor  fixation. 
It  is  a  common  experience  that  the  multipolar  stage  is  difficult 
to  fix  well.  All  this  merely  emphasizes  the  necessity  of  cau¬ 
tion  in  determining  whether  there  is  in  general  any  indication 
that  the  spindle  for  the  first  division  in  spore  mother-cells 
-starts  as  a  quadripolar  figure. 

Unfortunately,  the  stages  intervening  between  the  disappear¬ 
ance  of  the  nuclear  membrane  and  the  establishment  of  the  bi¬ 
polar  spindle  appear  to  be  passed  over  rapidly  in  Marsilia ,  so 
that  they  are  only  occasionally  found  in  the  fixed  material,  and 
then  it  seems  that  they  are  difficult  to  fix  well ;  at  any  rate,  I 
have  found  very  few  satisfactory  preparations  of  this  stage. 
Strasburger  does  not  figure  any  stages  between  diakinesis  with 
the  nuclear  membrane  intact  and  the  practically  completed  bi¬ 
polar  spindle;  he  mentions  a  multipolar  stage  for  M.  quadri- 
folia ,21  but  the  section  represented  in  his  figure  shows  only  two 
poles.  In  his  Figure  86  Strasburger  represents  a  spore  mother¬ 
cell  of  M.  Drummondii  in  diakinesis  with  two  well-developed 
spindle  poles.  It  is  perhaps  a  question,  however,  whether 
these  represent  the  definitive  spindle  poles. 

10  La  Cellule,  xxii,  PL  I,  Fig.  23. 

17  La  Cellule,  xxi,  PI.  II,  Figs.  1  and  2. 

is  JaJir.  f.  wiss.  Bot.,  xlii,  PI.  III. 

is  Ibid.,  PI.  Y. 

20  Mottier  figures  excellent  ones  for  Lilium  and  Podophyllum  {Jahr. 
f.  wiss.  Bot.,  xxx,  Pis.  Ill  and  IV,  and  xxxi,  PL  II,  Fig.  4),  and  Oster- 
lioiit  for  Equisetum  {Jahr.  f.  iviss.  Bot.,  xxx,  Pi.  I). 

21  L.  c.,  p.  146;  Fig.  60. 
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The  chromosomes  at  the  stage  represented  by  Figure  9  are 
crowded  near  the  central  part  of  the  cell,  a  condition  which 
suggests  a  pushing  in  on  them  on  the  part  of  the  spindle  fibers. 
In  this  connection  it  should  also  be  mentioned  that  at  one  stage 
shortly  after  synapsis,  when  the  chromatin  strands  are  long  and 
of  fairly  uniform  diameter,  they  apparently  lie  in  a  loose 
tangle  on  the  side  of  the  nucleus  opposite  that  at  which  the 
synaptic  mass  was  located  (Figs.  5  and  6).  It  looks  as  though 
the  chromatin  strands  were  pushed  over  to  that  side,  although 
the  cytoplasmic  fibers  cannot  be  traced  at  this  stage  into  the 
nuclear  cavity. 

As  the  nuclear  membrane  disappears  during  dialdnesis  and 
the  spindle  for  the  first  division  forms,  the  starch  mass  ap¬ 
parently  continues  to  occupy  the  same  position  in  the  cell 
that  it  had  during  the  earlier  stages.  In  presynapsis  and 
early  synapsis  stages,  the  starch  mass  invariably  lies  on  the 
outer  side  of  the  cell ;  later  it  is  frequently  found  on  the  side 
nearest  the  interior  of  the  spore  sac  or  in  some  intermediate 
position.  It  is  to  be  noted,  however,  that  at  just  about  this 
time  the  spore  mother-cells  commence  to  round  off  and  sepa¬ 
rate  more  or  less  from  each  other,  and  it  seems  that  at  this 
time  they  rotate  more  or  less  so  that  their  original  position  is 
changed.  At  another  time  I  hope  to  enter  more  into  detail 
upon  the  motions  which  the  spore  mother-cells  undergo  at  this 
period ;  suffice  it  for  our  present  purposes  to  say  that,  as  far  as 
my  data  go  at  present,  they  do  not  indicate  that  the  starch 
mass  undergoes  any  translocations  within  the  cell  up  to  the 
time  of  the  first  nuclear  division. 

The  spindle  figure  for  the  first  division  is  unusually  sharply 
defined.  The  fibers  are  delicate,  numerous,  and  take  a  bril¬ 
liant  blue  with  the  triple  stain ;  they  are  sharply  differentiated, 
so  that  they  are  readily  followed  in  cross  sections  of  the  spindle. 
The  poles  are  often  rather  broad  and  lie  close  to  the  plasma 
membrane,  although  they  do  not  necessarily  extend  to  it.  The 
fibers  twist  about  each  other  and  frequently  come  together  in 
little  groups  at  their  polar  ends,  and  often  a  small,  deeply  stain¬ 
ing  granule  lies  at  the  end  of  such  a  group.  There  seems  to 
be  no  constancy  in  the  number  of  such  groups  in  a  spindle. 
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Distinct  fibers  running  continuously  from  pole  to  pole  can  be 
easily  distinguished  between  others,  often  considerably  heavier, 
which  end  at  the  chromosomes  (Digs.  10  and  11).  In  the 
metaphases,  the  spindle  at  times  shows  a  peculiar  zonated  ap¬ 
pearance,  a  dark  band  running  across  it  in  one  or  two  places 
between  the  equatorial  plate  and  the  poles.  These  dark  bands 
are  symmetrically  placed  in  the  two  halves  of  the  spindle  and 
seem  to  be  due  to  a  thickening  of  the  fibers  at  these  regions. 
This  suggests  the  possibility  that  in  the  living  cell  there  may 
be  waves  of  contraction  passing  over  the  spindle.  The  fact 
that  such  zonated  spindles  are  not  often  found  in  fixed  ma¬ 
terial  does  not  argue  strongly  against  this  possibility,  for  it  is 
only  under  an  exceptionally  favorable  combination  of  circum¬ 
stances  that  the  fixation  of  such  “waves”  could  be  expected.  A 
more  important  argument  against  this  possibility  lies  in  the 
fact  that  in  studies  which  have  been  made  on  karyokinetic  fig¬ 
ures  in  living  cells  nothing  has  been  observed,  as  far  as  I  am 
aware,  of  waves  of  contraction  passing  over  the  spindle.  The 
difficulty  of  observation  here,  however,  discounts  the  conclu¬ 
siveness  of  a  negative  result. 

The  chromosomes  on  any  spindle  show  considerable  differ¬ 
ences  between  themselves  both  in  form  and  size,  differences 
which  are,  if  anything,  even  more  marked  in  the  late  diakine- 
sis  stages  and  shortly  after  the  breaking  down  of  the  nuclear 
membrane.  Equally  remarkable  is  what  may  be  called  a  phys¬ 
iological  difference  between  the  chromosomes.  There  are  regu¬ 
larly  found  around  the  periphery  of  the  spindle  small  chromo¬ 
somes  whose  halves  separate  considerably  earlier  than  those  of 
the  other  chromosomes,  so  that  they  are  halfway  to  the  poles 
when  the  halves  of  the  others  are  still  together  at  the  equator 
of  the  spindle.  It  seems  that  for  my  specimens  of  M.  quadri- 
folia  this  is  a  regular  occurrence.  Strasburger  observed  that 
in  the  equatorial  plate  stages  of  M.  drummondii  a  varying  num¬ 
ber  of  chromosome  pairs  separate  before  the  others;  but  he 
finds  this  associated  with  a  more  or  less  abnormal  course  of 
division,  and  refers  it  to  a  diminished  attraction  between  ho¬ 
mologous  chromosomes.  In  its  extreme  case,  this  diminution  in 
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the  attraction  between  homologous  chromosomes  gives  rise  to 
diploid  figures.22 

It  is  to  be  noted  that  the  axis  of  the  spindle  figure  lies  at 
right  angles  to  the  original  main  axis  of  the  cell.  The  starch 
lies  as  a  more  or  less  flattened  mass  of  oval  outline  to  one  side 
of  the  spindle.  Rarely  do  any  of  the  starch  grains  lie  among 
the  spindle  fibers,  or  spindle  fibers  extend  into  the  region  of 
the  starch  mass.  As  the  chromosomes  collect  at  the  poles  and 
the  daughter  nuclei  are  reconstructed,  a  conspicuous  system 
of  connecting  fibers  develops  between  them.  The  fibers  are 
heaviest  at  the  middle  and  become  more  delicate  and  inter¬ 
laced  as  they  approach  the  nuclei.  In  addition  to  these  con¬ 
necting  fibers,  there  is  a  more  or  less  well  developed  system  of 
polar  radiations  extending  out  from  the  region  of  the  nuclei; 
as  a  rule  these  radiations  are  not  conspicuous  in  the  first 
division. 

During,  or  somewhat  previous  to,  the  telophases,  definite 
and  characteristic  changes  occur  in  the  position  of  the  starch 
mass.  It  gradually  moves  in  between  the  two  daughter  nuclei. 
In  so  doing  it  passes  around  the  periphery  of  the  spindle 
faster  than  through  the  spindle  itself,  and  as  a  result  the 
starch  mass  is  for  a  time  roughly  horse-shoe-shaped.  In  the 
cell  represented  in  Figure  12,  the  starch  extends  almost  com¬ 
pletely  across  the  cell  in  the  planes  above  and  below  the  spindle, 
but  in  the  plane  of  the  spindle  itself  it  is  not  halfway  across. 
As  the  starch  mass  is  coming  in  between  the  spindle  fibers,  the 
latter  are  disappearing.  As  is  well  known,  cell  division  does 
not  follow  the  first  nuclear  division  in  the  spore  mother-cells 
of  Marsilia.  The  connecting  fibers,  however,  frequently  per¬ 
sist  for  a  considerable  period,  and  it  is  not  uncommon  to  be 
able  to  trace  them  between  the  starch  grains.  The  starch  mass 
finally  forms  a  relatively  thin  plate  lying  midway  between  the 
two  daughter  nuclei  and  extending  almost  to  the  periphery  of 
the  cell.  It  is  to  be  noted  that  its  plane  is  now  at  right  angles 
to  the  position  it  occupied  at  the  time  of  the  equatorial  plate 
stage  and  earlier. 


22L.  c.,  pp.  152,  155;  Figs.  90,  102. 
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The  chromatin  of  the  reconstructed  daughter  nuclei  is  often 
largely  confined  to  the  periphery  of  the  nucleus,  and  nucleoles 
reappear.  In  the  prophases  of  the  second  division  there  is  a 
conspicuous  development  of  fibers,  and  in  this  division  it  is 
not  difficult  to  find  pronounced  multipolar  stages  in  the  forma¬ 
tion  of  the  spindle.  The  fibers  are  again  characterized  by  an 
unusually  clean-cut  appearance;  they  envelop  the  chromosomes 
in  a  dense  tangle,  and  at  their  distal  ends  they  come  together 
in  numerous  places  to  form  sharply  pointed  poles,  each  of 
which  consists  of  relatively  few  fibers  (Fig.  13).  Frequently 
the  poles  are  somewhat  curved.  The  upper  spindle  of  Figure 
13  is  cut  to  one  side,  most  of  the  chromosomes  lying  in  the 
next  section.  The  completed  spindle  again  is  a  well  defined 
figure.  It  is  more  slender  than  that  of  the  first  division,  and 
the  poles  tend  to  be  somewhat  sharper,  but  the  individual 
fibers  stand  out  with  the  same  distinctness  and  take  the  same 
brilliant  stain  as  in  the  first  division. 

The  orientation  of  the  spindles  of  the  second  division  shows 
some  interesting  variations;  as  is  frequently  the  case  in  the 
second  division  in  spore  mother-cells,  the  two  spindles  lie  at 
various  angles  to  each  other.  In  some  cases  the  two  spindles 
•and  the  starch  mass  lie  in  three  parallel  planes.  The  axes  of 
the  spindles  may  then  be  parallel  to  each  other,  at  right  angles 
to  each  other,  or  at  some  intermediate  angle.  In  other  cases, 
however,  the  plane  of  one  or  both  of  the  spindles  is  at  an  angle 
to  that  of  the  starch  mass,  and  then  it  frequently  happens  that 
the  plate-shaped  starch  mass  is  somewhat  deformed.  Figures 
14 a  and  14 b  represent  two  successive  sections  of  such  a  cell ;  14 a 
lies  above  14 b.  The  lower  spindle  lies  in  the  plane  of  the  sec¬ 
tion,  and  ordinarilv  the  starch  mass  would  lie  some  distance 
above  it,  also  in  the  plane  of  the  section.  In  this  case,  how¬ 
ever,  the  upper  spindle  is  at  an  angle  to  the  plane  of  the  sec¬ 
tion,  the  right  hand  pole  lying  lower,  the  left  hand  one  higher, 
and  the  starch  plate  has  been  depressed  on  the  right  hand  side 
of  the  cell.  The  starch  plate  apparently  continues  to  form  a 
rather  complete  separation  between  the  spindle-figures  of  the 
second  division  until  late  in  the  anaphases  of  that  division. 
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As  the  chromosomes  move  back  to  the  poles,  the  polar  ends 
of  the  spindle  become  markedly  darker  and  more  compact 
(Fig.  14 b).  This  stands  out  even  more  strikingly  in  the 
preparations  than  in  the  drawing,  where  only  a  section  of  the 
spindle  is  represented.  The  spindle  shown  in  Figure  14a  is 
essentially  of  the  same  appearance  as  that  in  Figure  14 h;  the 
right  hand  pole,  however,  is  represented  lighter  because  it  lies 
deeper  in  the  section;  the  left  hand  (higher)  pole,  on  the  other 
hand,  has  a  large  proportion  of  its  fibers  in  the  next  section 
above,  so  that  it  does  not  appear  heavy  in  the  drawing.  The 
spindle  figures  at  this  stage  show  well-developed  connecting 
fibers  running  from  pole  to  pole,  and  it  can  readily  be  seen 
that  some  of  them  lie  distinctly  outside  of  the  chromosome 
group.  Delicate  radiations  extend  out  from  the  poles  of  the 
spindle  towards  the  equatorial  region ;  at  times  radiations  from 
the  two  poles  cross  in  the  equatorial  region.  Although  deli¬ 
cate,  these  fibers  because  of  their  distinct  blue  stain  stand  out 
sharply  in  the  preparations  against  the  orange-gray  background 
of  the  other  cytoplasmic  structures.  The  poles  of  the  spindles 
frequently  do  not  reach  to  the  plasma  membrane.  Occasion¬ 
ally,  in  what  otherwise  seem  to  be  somewhat  abnormal  cells,  the 
spindle  poles  are  unusually  sharp  and  compact  and  end  directly 
at  the  plasma  membrane  ;  if  the  cells  are  somewhat  shrunken, 
the  plasma  membrane  is  markedly  pushed  out  at  the  points 
where  the  spindle  poles  are  in  contact  with  it.  More  or  less 
curved  spindles  also  are  not  rare. 

After  the  chromosomes  reach  the  poles  and  the  daughter 
nuclei  are  reconstructed,  the  starch  is  so  distributed  that  about 
an  equal  amount  is  contained  in  each  of  the  four  cells  result¬ 
ing  from  the  development  of  cell-plates  by  means  of  the  con¬ 
necting  fibers  between  the  nuclei. 

The  spore  mother-cells  of  Marsilia  show  for  a  considerable 
period  of  their  existence  a  well-marked  polar  organization. 
In  the  earlier  stages,  the  visible  expression  of  this  as  far  as 
the  cytoplasm  is  concerned  is  the  characteristic  position  of  the 
starch  grains  in  the  cell.  There  is  no  evidence  of  their  being 
enclosed  by  an  enveloping  membrane  as  is  the  case  in  young 
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leaf  cells  of  Isoetes ,23  Later,  during  the  processes  of  nuclear 
division  in  the  spore  mother-cells  of  Marsilia,  as  has  been  de¬ 
scribed,  the  starch  grains  undergo  definite  and  specific  translo¬ 
cations  ;  but  these  translocations  are  conspicuously  different 
from  those  of  the  starch  grains  in  young  vegetative  cells  of 
Isoetes.  This  difference  is  at  least  partly  due  to  the  fact  that 
in  these  cells  of  Isoetes  the  starch  grains  are  confined  to  the 
interior  of  the  “polar  structure/’  and  hence  necessarily  change 
their  position  as  its  position  changes.  The  cells  of  Marsilia 
apparently  do  not  possess  a  structure  like  the  “polar  struc¬ 
ture”  of  Isoetes.  It  is  a  striking  fact  that  in  Marsilia  the 
often  numerous  starch  grains,  although  as  far  as  apparent  not 
enclosed  in  any  kind  of  an  enveloping  membrane,  remain  fairly 
closely  packed  in  a  single  group  from  soon  after  the  time  of 
their  first  appearance  in  the  cell  until  the  completion  of  the 
second  division;  and  we  have  in  the  specific  changes  of  posi¬ 
tion  and  form  which  this  group  of  starch  grains  undergoes  an 
interesting  point  of  attack  upon  the  problem  of  the  forces  oper¬ 
ating  in  the  cell  during  nuclear  division.  Starch  grains,  how¬ 
ever,  do  not  universally  show  in  their  position  and  movements 
a  marked  effect  of  the  forces  operating  in  the  cell  during  nu¬ 
clear  division.  The  figures  of  Gregoire  and  Berghs  for  the 
early  divisions  in  the  germinating  spore  and  in  the  spore 
mother-cells  of  Pellia  epiphylla24:  are  of  interest  in  this  connec¬ 
tion.  There  the  starch  grains  are  apparently  scattered  quite 
irregularly  throughout  the  cytoplasm  (not,  however,  through 
the  karyokinetic  figure). 

Contrary  to  what  might  be  expected,  the  polar  organization 
of  the  spore  mother-cells  of  Marsilia ,  which  is  so  conspicuous 
during  the  earlier  stages,  seems  to  have  quite  disappeared  at 
about  the  time  when  the  nuclear  membrane  breaks  down,  or  at 
any  rate  it  seems  to  find  no  expression  in  the  arrangement  of  the 
spindle  fibers  just  preceding  the  formation  of  the  bipolar  spin- 

23  Marquette,  W. :  Manifestations  of  polarity  in  plant  cells  which 
apparently  are  without  centrosomes.  ( Beih .  bot.  Centralbl .,  xxi  :  281. 
1907). 

24  Gregoire,  V.,  and  Berghs,  J.:  La  figure  aehromatique  dans  le  Pel - 
Ua  epiphylla.  La  Cellule,  xxi  :  193.  1904. 
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die.  It  will  be  necessary  to  have  more  extensive  data  on  the 
orientation  and  position  of  the  fiber  groups  at  this  stage  be¬ 
fore  the  relation  of  the  “multipolar”  (or  quadripolar)  spindle 
to  the  earlier  organization  of  the  cell  can  be  advantageously 
discussed. 

It  is  as  yet  impossible  to  judge  whether  in  general  a  multi¬ 
polar  origin  of  the  spindle  is  to  be  regarded  as  inconsistent 
with  a  permanent  polar  organization  of  a  cell.  Careful  study 
may  show  that  even  during  the  multipolar  stages,  where  they 
occur,  the  original  polar  organization  of  the  cell  is  maintained, 
and  that  the  cell-axes  can  be  traced  continuously. 

University  of  Wisconsin , 

Madison ,  Wisconsin. 
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EXPLANATION  OP  PLATE  VIII. 

The  figures  of  this  and  the  following  plate  were  drawn  with  the  aid 
of  the  camera  lucida,  the  magnification  about  1,700  diameters  in  each 
case.  All  figures  are  from  spore  mother-cells  of  Marsilia  quadrifolia. 

Fig.  1.  Young  spore  mother-cell,  showing  characteristic  aggregation 
of  chromatin  at  central  part  of  nucleus. 

Fig.  2.  Somewhat  older  spore  mother-cell,  showing  an  elongated, 
vacuolar  region  in  the  cytoplasm  at  a. 

Fig.  3.  An  approximately  full-sized  cell;  aggregation  of  starch 
grains  on  the  side  of  the  nucleus  facing  the  sporange  wall. 

Fig.  4.  Synapsis;  the  chromatin  strands  oriented  on  a  nucleole  ly¬ 
ing  close  to  the  nuclear  membrane. 

Fig.  5.  Post-synapsis:  the  chromatin  strands  lying  on  the  side  of 
the  nucleus  opposite  that  occupied  during  synapsis.  A  fairly  well-de¬ 
veloped  bipolar  figure  of  fibers  in  the  cytoplasm,  an  indication  of  a 
third  pole  at  the  lower  left  corner.  Most  of  the  starch  mass  is  in  the 
next  section. 

Fig.  6.  Two  cells  in  approximately  the  same  stage  as  the  preceding. 
In  one  of  them  a  granule  simulating  a  “centrosome.” 

Fig.  7.  A  later  stage,  showing  unsymmetrical  arrangement  of  the 
cytoplasmic  fibers;  a  number  of  cone-shaped  groups  lie  at  the  lower 
left  corner  of  the  cell  below  those  shown  in  the  figure.  A  considerable 
number  of  starch  grains  lie  above  the  plane  of  the  drawing. 

Fig.  8.  Diakinesis. 
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EXPLANATION  OF  PLATE  IX. 

Figs.  9  a,  b.  Two  successive  sections  of  a  cell  showing  a  quadri- 
polar  spindle.  9a  lies  above  9 b,  and  the  starch  mass  is  in  the  section 
above  9a. 

Figs.  10  and  11.  Completed  spindle.  Some  chromosomes  are  well 
on  the  way  to  the  poles,  while  others  are  still  at  the  equator  of  the 
spindle. 

Fig.  12.  Reconstructed  daughter  nuclei.  The  starch  mass  moving 
in  between  the  nuclei;  in  the  planes  above  and  below  that  of  the  draw¬ 
ing  it  reaches  almost  completely  across  the  cell. 

Fig.  13.  Multipolar  stage  in  the  formation  of  the  spindles  in  the 
second  division.  The  starch  mass  forms  a  plate  across  the  cell  separat¬ 
ing  the  two  figures. 

Figs.  14  a,  b.  Two  successive  sections  of  cell  in  anaphases  of  sec¬ 
ond  division,  14a  above  14b.  The  spindle  represented  in  14a  lies  at 
an  angle  to  the  plane  of  the  section,  the  left  hand  pole  being  higher 
(part  of  it  lies  in  next  section  above),  the  right  hand  pole  lower  and 
hence  represented  lighter.  The  left  pole  is  above  the  starch  plate. 
The  starch  plate  is  depressed  by  the  right  pole  and  appears  in  part  in 
Figure  14b.  The  spindle  shown  in  14b  lies  in  the  plane  of  the  section. 
The  spindle  poles  of  14a  are  as  well  developed  as  those  of  14b. 
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HYBRID  PARTS  OF  SPEECH 


A  development  of  this  proposition:  In  a  single  sentence  a  word 
may  operate,  though  unrepeated,  as  different 
parts  of  speech. 


BY 


EDWARD  T.  OWEN,  PH.  D., 

Professor  of  French  and  Linguistics  in  the  University  of  Wisconsin . 


The  following  pages  are  broadly  corollary  to  others  published 
in  the  effort  to  establish  the  mental  phenomena  registered  by 
thought-connectives,1  by  strictly  pronominal  words2  and  by 
words  improperly  ranked  as  such,  especially  relatives2  and  in- 
terrogatives.3 

They  sketch  the  further  application  of  an  assumption  de¬ 
veloped  in  those  former  publications — the  assumption  that  in 
various  ways  a  factor  of  one  thought  may  also  be  a  factor  of 
another  thought. 

1  “The  meaning  and  function  of  thought-connectives.”  Transactions 
of  the  'Wisconsin  Academy  of  Sciences,  Arts  and  Letters,  xii:l  to  48. 

2  “A  revision  of  the  pronouns,  with  special  examination  of  relatives 

and  relative  clauses.”  Trans.  Wis.  Acad.  Sci.,  Arts  and  Letters ,  xiii:l 
to  140. 

s  “Interrogative  thought  and  the  means  of  its  expression.”  Trans. 

Wis.  Acad,  of  Sci.,  Arts  and  Letters,  xiv:355  to  470. 
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SYNOPSIS. 

In  the  interest  of  whoever  may  wish  to  read  this  writing  by 
titles  only,  the  table  of  contents  should  perhaps  be  supple¬ 
mented  as  follows. 

The  assumption  (page  ii)  that  a  factor  of  one  thought  may 
also  be  a  factor  of  another  thought,  reappears  (page  111)  as  the 
more  special  assumption,  that  a  factor  of  one  thought  may  also 
at  the  same  time  be  a  different  kind  of  factor  in  another 
thought.  This  more  special  assumption,  which  leads  to  call¬ 
ing  the  word  for  such  a  factor  a  hybrid,  is  followed  by  some 
examination  of  the  several  possible  pairs  of  factorships  (111- 
112),  attention  to  actual  hybrids  (113-116)  being  centered  on 
verbal  hybrids  or  words  which  in  subordinate  syntax  operate 
as  verbs,  while  in  dominant  syntax  operating  as  other  parts  of 
speech. 

After  some  comment  on  the  single  thinking  of  what  is  a 
(common)  factor  of  two  thoughts  (116-117),  some  endeavor  to 
distinguish  actual  singleness  from  the  mere  identity  of  twice- 
thought  ideas  (117-118),  and  some  emphasis  of  doubleness  of 
factorship  (118),  an  examination  is  made  of  the  thoughts  in 
which  double  factorship  occurs  (119-125),  an  effort  being 
made  to  vindicate  a  point  of  view  from  which  the  speaker  senses 
a  complex  total  of  thought  as,  part  of  it,  more  and,  part  of  it, 
less  the  burden  of  his  expressional  effort — that  is,  as  partly 
central,  partly  lateral  (and  often  even  partly  sub-lateral)  to 
his  expressional  purpose' — senses  the  complex  total,  that  is,  as 
what  for  convenience  may  be  known  as  a  centro-lateral  thought. 

It  is  further  argued  (125-134)  that  the  central  part  of  such 
a  complex  total  must  consist  of  three  terms  only,  and  that  the 
lateral  part  cannot,  without  the  loss  of  detailed  existence  as  a 
thought,  be  operative  as  a  term  of  central  thought  (134-139). 
The  obvious  oneness  of  the  centro-lateral  total  is  explained  by 
the  interlocking  operation  of  a  once-thought  factor  common  to 
both  central  and  lateral  parts,  and  styled  the  centro-lateral 
factor  (140-141),  the  word  expressing  which  may  be  a  verbal 
noun,  a  verbal  adjective  or  a  verbal  adverb. 

In  the  second  chapter,  an  effort  to  clear  away  the  embarrass¬ 
ing  conception  of  the  infinitive  subject  as  per  force  accusative 
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(157-163)  is  followed  by  an  examination  of  verbal  nouns  in 
their  operation  as  verbs  (163-165).  In  their  operation  as  nouns 
the  usual  interpretation  of  e.  g.  total  infinitive  phrases  as  sub¬ 
jects,  objects,  etc.  (165-168)  is  neglected  in  favor  of  an  inter¬ 
pretation  which  regards  the  infinitive  alone  as  centrally  a  noun 
— a  subject,  object,  etc. — while  laterally  verbal  and  capable  of 
service  with  a  subject  and  an  object  of  its  own  (168-184). 

The  extensive  inflectional  possibilities  of  verbal  nouns  are  ex¬ 
amined  (184-187) ;  the  purposes  of  inflection  are  noted  as  de¬ 
termining  actual  inflectional  varieties  (187-194) ;  a  like  pro¬ 
cedure  with  verbal  adjectives  and  verbal  adverbs  is  outlined 
(194-202)  ;  the  possibility  of  secondary  hybrids  is  illustrated 
by  a  single  word  compelled  to  operate  as  an  adjective  and  also 
as  a  verbal  noun  (202). 

Chapter  third  endeavors  (204-214)  to  convict  of  irration¬ 
ality  the  current  conjugational  system,  and  to  reach  a  tenable 
systematic  tabulation  of  verbal  forms  (214-221),  using  in  suc¬ 
cession,  as  distinctives,  differences  in  meaning  (assertive  or  un¬ 
assertive),  differences  in  syntax  of  the  unassertive  forms  (these 
being  verbally  substantive,  adjective  or  adverbial),  and  amount 
and  character  of  inflection.  Incidentally,  the  several  tenses  are 
exhibited  in  chronological  order  (216-218),  and  an  elf  oil  is 
made  to  refute  the  fallacy  of  the  conditional  mode  (218-220). 

Chapter  fourth  investigates  the  influences  which  determine 
the  use  of  the  several  verbal  forms.  The  hybrid  sort  being  un¬ 
assertive,  and  the  remainder  assertive,  genuine  choice  between 
the  two — distinguished  from  the  mere  adoption  of  another’s 
choice  (223-228) — is  found  to  be  the  expressional  corollary  of 
a  prior  choice  between  thought  including,  and  thought  exclud¬ 
ing  belief  [in  truth  or  untruth]  (228-235).  Similarly,  choice 
between  the  several  kinds  of  verbal  hybrids — i.  e.  verbal  noun, 
verbal  adjective  and  verbal  adverb — is  found  to  be  the  ex¬ 
pressional  corollary  of  a  prior  choice  between  the  several  avail¬ 
able  structures  of  thought — word-syntax,  so  to  speak,  reflect¬ 
ing  idea-syntax  (235-244).  Choice  between  the  varieties  of 
e.  g.  verbal  nouns  is  found  to  be  grounded  on  expressional  ex¬ 
pediency  ;  thus  the  compactness  of  the  infinitive  phrase,  and  the 
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substantive  subjunctive’s  more  effective  marshalling  of  numer- 
ous  details,  are  each  in  turn  the  more  desirable,  among  other 
reasons,  according  as  thought  is  simple  or  complex  (245-251). 

The  use  of  particular  verbal  forms,  being  isolated  thus  from 
the  influence  of  rule  or  imitation,  conscious  or  unconscious,  is 
exhibited  as  normally  determined  by  the  nature  of  thought  to 
be  expressed. 
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CHAPTER  I. 


ORIENTATION. 

HYBRIDS  DEFINED. 

By  a  hybrid  part  of  speech  is  meant,  as  indicated  on  the 
title  page,  a  single,  nnrepeated  word  which,  in  a  single  expres¬ 
sion,  has  a  legitimate  claim  to  different’  ratings  as  a  part  of 
speech.4  As  words  thus  operating  will  be  found  to  exhibit  some, 
but  not  all  the  characteristics  of  two  parts  of  speech,  they  may 
conveniently  be  known  as  hybrids. 

As  the  only  adequate  distinctive  of  a  primary  word-class 
known  as  a  part  of  speech,  I  recognize  the  particular  thought- 
membership  of  what  the  word  expresses.  Accordingly,  the 
rating  of  the  hybrid,  as  at  once  two  different  parts  of  speech, 
implies  that  what  it  expresses  does  at  once  a  double5  service  as 
thought-member. 


POSSIBLE  HYBRIDS. 

To  make  sure  of  covering  all  the  possibilities  of  double  mem¬ 
bership  in  thought,  I  postulate  that  an  idea  serving  in  any  mem- 


4  Thus,  in  “The  doctor  forbade  my  eating  meat,”  the  adjunctive  “my” 
may  be  said  to  look  upon  “eating”  as  a  noun,  which  again  is  regarded 
by  “meat”  as  a  verb. 

As  in  previous  publications,  the  “I”  will  be  used  with  the  utmost 
freedom,  for  the  sake  of  its  convenience  in  the  exhibition  of  mental 
operation,  as  well  as  its  special  fitness  in  the  expression  of  what  must 
rank  as  largely  personal  opinion  only.  Also  in  illustrations,  when 
brevity  becomes  important,  instead  of  the  idea  expressed  by  a  given 
word,  the  word  itself  will  be  cited,  when  there  seems  to  be  no  danger 
of  misapprehension. 

5  The  case  of  treble  membership  will  be  examined  later. 
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bership  of  on©  thought  may  also  (a)  at  some  other  moment,  or 
.(b)  at  the  same  moment,  serve  in,  case  (1)  the  same,  or  case 
(2)  any  other,  membership  of  another  thought. 

The  possibilities  of  (a),  exemplified  by  “I  am  fond  of  red. 
My  wife  likes  red.  Eed  is  a  beautiful  color.  My  house  is 
red/7  are  too  well  known  to  admit  discussion. 

Case  (1)  or  double  service,  as  a  single  part  of  speech,  has 
been  considered  in  the  examination  of  relatives,  and  is,  more¬ 
over,  foreign  to  the  purpose  of  the  moment. 

Case  (2)  implies  that  a  word  may,  at  the  same  time,  serve 
not  only  as  a  given  part  of  speech,  but  also  as  any  other  part  of 
speech — or  rather,  such  would  be  the  implication,  if  each  of 
the  reputed  parts  of  speech  exactly  tallied  with  a  single  kind 
of  membership  in  thought. 

Were  such  exactness  realized,  and  if  every  one  of  the  parts 
of  speech  in  actual  practice  hybridized  with  every  other,  the 
number  of  hybrids  would  be  very  great.  Of  the  accepted  parts 
of  speech — say  nine  in  number — one  may  hybridize  with  each 
of  the  remaining  eight;  one  of  the  remaining  eight  with  each 
of  the  remaining  seven ;  and  so  on,  till  completion  of  the  series, 
eight,  seven,  six,  five,  four,  three,  two,  and  one,  which  make  a 
total  of  thirty-six. 

Every  hybridization  may,  moreover,  occur  in  either  of  two 
ways,  producing  two  different  forms.  Just  as  the  offspring  of 
horse  and  ass  is  of  one  sort  when  sired  by  the  horse,  and  of 
another  when  sired  by  the  ass,  so  also  the  hybrid  of  two  parts 
of  speech, — for  intance,  verb  and  noun — is  of  one  sort  when  in 
dominant  thought  a  noun  and  in  subordinate  thought  a  verb, 
and  of  another  sort  when  these  conditions  are  reversed.  This 
difference,  once  admitted  as  distinctive,  brings  the  number  of 
possible  hybrid  parts  of  speech  to  seventy-two.6 

6  Whether  further  breeding  occurs  between  type  and  hybrid,  I  ex¬ 
amine  later  (pages  202-3). 
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ACTUAL  HYBRIDS. 

Of  possible  hybrids,  only  a  few  occur  in  actual  linguistic 
practice. 

Some  of  the  reputed  parts  of  speech  express  ideas  whose 
membership  in  thought  is  the  same  as  that  of  ideas  expressed 
by  other  parts  of  speech.  Tor  instance,  the  idea  expressed  by 
tffe  article  takes,  in  the  structure  of  thought,  a  position  nowise 
different  from  that  of  the  idea  expressed  by  an  adjective,  and 
the  article  may  as  well  be  ranked  as  an  adjective  of  merely 
debilitated  7  meaning. 

Words  traditionally  ranked  as  pronouns,  I  have  elsewhere 
sought  to  exhibit  as  sometimes  merely  somewhat  peculiar  nouns, 
sometimes  (when  relative)  virtual  case-endings,  sometimes 
(when  interrogative)  sentences  complete. 

Of  the  conjunction  I  can  at  this  point  only  state  my  individ¬ 
ual  impression,  that  careful  examination  would  fail  to  show  in 
its  operation  any  peculiarity  which  is  not  exhibited  by  one 
or  another  of  the  parts  of  speech  examined  below,  by  a  dupli¬ 
cation  or  by  a  combination  thereof,  the  conjunction  in  the  last 
case  being  also  a  hybrid.  In  short,  I  cannot  distinguish  a  con¬ 
junctional  word-class  so  different  from  others  in  its  operation, 
as  to  warrant  special  recognition. 

The  interjection  is  more  or  less  consciously  felt  by  language- 
students  to  be  extra-sentential — in  the  sentence,  but  not  of  it — 
accordingly,  not  a  part  of  speech,  at  least  in  the  restricted 
sense  of  “ satz-theil.” 

The  participle  is  perceived,  though  not  so  universally  as 
might  be  wished,  to  be  a  verbal  adjective — that  is,  itself  a  hy¬ 
brid. 

The  preposition  (further  interrogated  in  the  note  on  p.  149), 
like  the  verb,  exhibits  a  relation  between  a  pair  of  terms.  This 
relation,  however,  is  always  secondary,  never  to  my  knowledge 
reaching  that  prominence  which  is  corollary  to  a  double  mem¬ 
bership  of  thought.  Accordingly,  intending  to  make  the  prep- 

7  So  much  so  as  to  be  incapacitated  for  service  in  the  important 
predicate  position. 
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osition  at  another  time  the  subject  of  a  special  investigation, 
in  the  meantime  I  accept,  without  a  search  for  explanation,  the 
presumable  fact,  that  prepositions  do  not  hybridize. 

Of  the  remaining  parts  of  speech — the  noun,  the  adjective, 
the  adverb  and  the  verb — each  may  cooperate  with  every  other 
in  the  production  of  dual  hybrid  forms;  or,  figuratively  speak¬ 
ing  no  longer,  the  double  syntax  of  a  word  may  give  it  rank 
as  dominantly  any  one  of  the  above  four  parts  of  speech,  and 
subordinately  any  other — and  vice  versa. 

Accordingly,  the  following  forms  may  occur: 

(1)  Nominal  adjective,  a. 

(2)  Nominal  adverb,  b. 

(3)  Nominal  verb,  c. 

(4)  Adjectival  noun,  a. 

(5)  Adjectival  adverb,  d. 

(6)  Adjectival  verb,  e. 

(7)  Adverbial  noun,  b. 

(8)  Adverbial  adjective,  d. 

(9)  Adverbial  verb,  /. 

(10)  Verbal  noun,  c. 

(11)  Verbal  adjective,  e. 

(12)  Verbal  adverb,  /.8 

Of  these,  however,  some9  do  not  appear  except  in  expressions 


s  The  pairs  of  hybrid  forms  obtained  from  a  single  pair  of  species 
are  indicated  by  the  repeated  letters  on  the  right. 

9  (1)  Nominal  Adjective:  “These  ribbons  are  the  red  you  like  so 
much.”  This  hybrid  is  not  to  be  confused  with  the  usual  noun  es¬ 
pecially  employed  as  adjective  only ;  e.  g.,  “an  oak  stick.” 

(2)  Nominal  Adverb:  “I  like  him  the  little  you  expected.”  Follow¬ 
ing  the  method  used  in  the  examination  of  relatives,  I  find  the  quantita¬ 
tive  “little”,  in  dominant  syntax,  adjunctive  to  “like” —  i.  e.,  adverbial — 
while  serving  in  subordinate  syntax  as  a  noun,  the  object  of  “ex¬ 
pected.” 

(3)  Nominal  Verb:  “The  manufacturer  donble-distills  this  alcohol.” 
In  this  expression  “double”  may  be  regarded  not  as  a  merely  acci¬ 
dental  variant  of  the  adverb  “doubly”,  but  as  strictly  an  adjective 
posing  the  (for  “manufacturer”  and  “alcohol”)  verbal  “distills”,  as 
for  itself  (“double”)  a  substantive — as  may  indeed  be  done  by  any  at¬ 
tribute,  with  that  to  which  it  is  attributive. 

(4)  Adjectival  Noun:  “The  young  the  saleswomen  are  amazes  me” — 
a  common  Spanish  construction,  the  article  used  with  “young”  being 
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of  doubtful  propriety,  while  the  occurrence  of  the  others10  may 
be  imaginary  only.  Purged,  accordingly,  of  these  perhaps 
exclusively  imaginary,  and  those  perhaps  improper  forms,  the 


put  in  singular  neuter  form,  as  proper  with  an  adjective  used  as  a 
noun,  while  the  adjective  itself  agrees  with  “saleswomen,”  being  put 
in  the  feminine  plural  as  befits  an  adjective  used  as  such.  This  hybrid 
is  not  to  be  confused  with  the  usual  adjective  specially  functionating 
solely  as  a  noun,  as  in  “The  sublime  and  the  beautiful.” 

(7)  Adverbial  Noun:  “The  little  he  likes  me  is  better  than  nothing.” 
In  major  syntax  “little”  is  a  noun,  the  subject  of  “is”,  while  in  minor 
syntax,  adverbial  to  “likes.” 

10  (5)  Adjectival  Adverb:  “You  do  your  sewing  where  I  often  am.” 
Abiding  by  a  theory  of  relatives  advanced  in  a  previous  publication 
(Pronouns,  etc.,  p.  70,  etc.)  I  suggest  that  the  locative  idea  expressed 
by  “where”  does  not  make  two  appearances  in  mind  (as  wrongly  sug¬ 
gested  to  many  by  the  phrase  “in  the  place  in  which”)  but,  rather, 
appearing  once  for  all,  and  that  indefinitely,  in  an  earlier  environment 
(expressed  by  “you  do  your  sewing”)  holds  its  ground  while  a  second 
defining  environment  (expressed  by  “I  often  am.”)  assembles  about 
it.  Thus  used  in  double  syntax,  I  regard  the  “where”  as  adverb  with 
“do,”  while  also  posed  as  predicate  adjective  with  “am,”  it  being  a 
mistake  to  rank  the  place-word  as  ipso  facto,  or  on  account  of  its 
form,  adverbial.  Compare  “Die  hiesigen  und  dortigen  Kirchen.” 

(6)  Adjectival  Verb:  To  exhibit  the  possibility  of  this,  I  offer  first: 
“He  struck  the  table  such  a  blow  that  he  broke  it,”  in  which  I  regard 
“he  broke  it,”  as  definitely  revealing  that  force  of  the  blow,  which 
was  indefinitely  prefigured  by  “such.”  In  other  words  “such  a  blow  ' 
etc.,  is  merely  a  blow  violent  to  the  “he-broke-it”  degree,  or,  more 
briefly,  a  “he-broke-it”  blow,  in  which  expression,  as  elsewhere  argued, 
“broke”  is  a  nucleary  element,  adjectively  used,  although  attended  in 
its  further  verbal  function  by  its  subject  and  object.  That  is,  the 
breaking  is  dominantly  adjective  and  subordinately  verbal.  To  fit  the 
illustration  to  the  present  case,  I  make  the  dominant  clause  subordinate, 
and  vice  versa,  as  in  “He  broke  the  table,  he  struck  it  such  a 
blow”,  in  which  I  find  that  “such”  is  used  to  repeat  to  the  mind  a  vio¬ 
lence  of  striking  first  revealed  by  “He  broke  the  table.”  “Such  a 
blow,”  in  short,  is  a  “He-brolce-the-table”  blow  (Cf.  “He  struck  it  that 
hard”  =  “ he-~broke-it  hard”).  In  other  words,  “broke”,  which  is  pri¬ 
marily  verb,  is  secondarily  nucleary  factor  of  an  adjective  adjunct 
modifying  “blow.”  But  “broke”  is  by  “such”  repeated,  not  continued, 
and,  accordingly,  not  a  hyrid,  as  defined.  To  make  it  a  hybrid,  let  it 
be  continued  by  such  a  word  as  “qualis”.  Thus  continued,  “broke” 
would  theoretically  serve  without  a  repetition,  primarily  as  verb  and 
secondarily,  in  its  continuation  by  “qualis”,  as  an  adjective — that  is, 
as  adjectival  verb. 

(8)  Adverbial  Adjective:  “I  am  where  you  often  do  your  sewing.” 
As  merely  the  converse  of  (5)  this  hybrid  hardly  needs  examination. 

(9)  Adverbial  Verb:  To  exhibit  the  possibility  of  this,  I  vary  the 
illustration  used  with  (6),  developing  “He  broke  the  table,  he  struck 
it  so.”  In  this,  the  violence  revealed  by  the  nucleary  “broke,”  at¬ 
tended  by  its  subject  and  object,  is  repeated  by  “so”  and  used  as  the 
adjunct  of  “struck,”  accordingly  ranking  in  the  latter  function  as  an 
adverb.  Let  now  continuation  be  supposed  to  take  the  place  of  repeti¬ 
tion;  let,  for  instance,  “so”  or  “tellement”  be  replaced  by  “quellement” 
This  being  effected,  “broke”  is  primarily  verb  and  secondarily,  in  its 
continuation  by  “quellement,”  nucleary  factor  of  an  adjunct  to  “struck” 
— that  is,  an  adverbial  verb. 
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hybrid  group  would  be  reduced  to  three — the  verbal  noun,  the 
verbal  adjective,  and  the  verbal  adverb — which  three  accord¬ 
ingly  I  have  from  now  on  specially  in  mind,  intending  not  so 
much  an  exhaustive  investigation,  as  a  forecast  of  results  ob¬ 
tainable  by  the  extension  of  reasoning  followed  in  previous  pub¬ 
lications — reasoning  available,  I  think,  with  all  the  hybrid 
parts  of  speech. 

THE  SINGLE  THINKING  OF  WHAT  THEY  EXPEESS. 

Single  thinking  of  the  idea  which  serves  as  factor  in  two 
thoughts  has  been  sufficiently  emphasized  in  previous  publica¬ 
tions,  to  allow  an  exposition  of  its  now  to  be  considered  phase 
by  illustration  only.  Accordingly,  “Astronomers  declare  (the) 
sun  (to)  exceed  (the)  moon.” 

This  expression  reveals  what  may  be  regarded  as  two 
thoughts,  in  the  sense  that  thought — or  the  recognition  of  two 
ideas  and  a  relation  between  them — is  twice  exhibited:  once 
in  what  might  take  the  form  of  the  judgment  expressed  by  (1) 
“Astronomers  declare  an  exceeding,”  and  again  in  what  might 
be  developed  into  the  judgment  expressed  by  (2)  “The  sun  ex¬ 
ceeds  the  moon.” 

That  these  two  thoughts,  however,  in  the  form  expressed  by 
the  illustration,  are  regarded  as  forming  together  a  single  larg¬ 
er  thought,  may  be  inferred  from  the  fact  that  neither  one,  de¬ 
prived  of  the  other,  is  sufficient.  That  is,  neither  what  is  ex¬ 
pressed  by  “Astronomers  declare  to  exceed,”  nor  what  is  ex¬ 
pressed  by  “The  sun  to  exceed  the  moon,”  is  worth  expression. 
Indeed,  if  even  a  single  element  of  that  larger  mental  total  be 
omitted,  what  remains  is  keenly  felt  to  be  incomplete,  as  may 
be  shown  by  the  experiment  of  omitting  “astronomer,”  “de¬ 
clare,”  “sun,”  “exceed”  or  “moon.” 

This  unity  of  larger  thought  requires  that  any  factor  com¬ 
mon  to  the  two  constituent  thoughts  appear  once  only  in  the 
mind,  for,  were  such  factor  thought  not  only  once  in  one  con¬ 
stituent,  but  also  again  in  the  other  constituent,  it  would  ipso 
facto,  be  two  factors  of  the  total  thought  instead  of  only  one. 
]STow,  factor-duplication  of  this  sort  affects  the  unity  of  thought 
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precisely  as  factor-division,  effecting  the  severance  of  total 
thought  itself. 

To  illustrate  this,  two  chains,  each  terminally  linked  to  the 
same  ring,  may  rank  as  a  catenary  unit.  But  that  unit  will 
no  longer  be  a  unit,  if  the  ring  be  cut  in  two,  or  if  it  be  re¬ 
placed  by  separate  rings,  one  for  either  chain.  So  also  the  sen¬ 
tence  “He  lies  as  he  fell’7  expresses  thoughts  combined  in  a 
larger  unit.  But  “He  lies  so.  So  he  fell,77  (in  which  the 
idea,  say  of  posture,  once  called  up  by  “as,77  is  twice  called  up 
by  the  twice  employed  “so77)  presents  what  ranks  no  longer  now 
as  a  single  thought,  but  obviously  as  two. 

Specially  applying  this  principle  of  single  thinking  to  the 
illustration  “'Astronomers  declare  the  sun  to  exceed  the  moon,77 
I  seem  to  see  that  the  idea  expressed  by  “exceed,77  though  fac¬ 
tor  in  one  and  another  thought,  appears  but  once  before  the 
mind.  Indeed,  I  am  prepared  to  find  that  verbal  hybrids  all 
of  them  express  what  is  singly  thought,  although  exhibited  in 
two  thought  memberships. 

SINGLENESS  VERSUS  SO-CALLED  IDENTITY. 

Under  this  title  I  wish  to  emphasize  the  difference  between 
being  identical ,  as  the  phrase  is  often  loosely  used,  and  being 
one. 

Let  the  exhibition  of  this  difference  be  aided  by  the  illustra¬ 
tion  “I  have  seen  Brown.  Brown  is  going  to  Europe,77  in  which 
an  opportunity  is  given  for  the  claim  that  Brown  of  the  first 
.and  Brown  of  the  second  thought  are  identical.  To  this  it  is 
apparently  the  merest  corollary,  to  add  that  these  two  Browns 
are  one — that,  accordingly,  an  element  of  the  thought  ex¬ 
pressed  by  “I  have  seen  Brown,77  is  also  an  element  of  that 
expressed  by  “Brown  is  going  to  Europe.77 — that,  in  other 
Words,  the  two  thoughts  interlock  and  thereby  constitute  one 
larger  mental  total,  or  say,  an  extended  thought. 

Plainly,  however,  this  conclusion  is  untrue ;  and  a  moment’s 
reflection  shows  that  the  error,  in  the  reasoning  which  led  to 
it,  lies  in  the  assumption  that,  because  the  Brown  I  thought  of 
in  saying  “I  have  seen  Brown77  is  identical  with  the  Brown 
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I  thought  of  in  saying  “Brown  is  going  to  Europe,”  the  two- 
are  therefore  one.  In  a  sense,  indeed,  the  assumption  is  true, 
but  not  in  a  sense  which  has  any  application  beyond  the  external 
universe  of  fact.  Therein  it  is  doubtless  true  that  there  is  but 
a  single  Brown — that  Brown,  and  Brown  only,  is  the  same  as 
himself — that,  conversely,  whatever  is  the  same  as  Brown  is 
ipso  facto  Brown  himself,  one  and  inseparable.  But  in  the 
internal  universe  of  thought  all  this  has  not  the  slightest  ap¬ 
plication;  for  mind  deals  not  with  Brown  himself,  but  only 
with  mental  counterparts  of  Brown. 

In  my  illustration,  two  such  mental  counterparts  of  Brown 
appeared — one  counterpart  in  each  of  two  succeeding,  self-suf¬ 
ficient,  separate  thoughts.  In  “Brown  killed  himself,”  the  ap¬ 
pearance  of  two  counterparts  occurs  within  the  range  of  a  single 
thought.  It  is  true  that  only  a  single  Brown  is  conceived  as 
having  external  existence ;  and  yet,  upon  the  mental  stage,  two 
actors  play  their  parts,  each  one  of  whom  is  Brown — the  one 
the  slayer,  and  the  other  his  victim.  In  “Brown  has  sold  his 
brother  the  horse  bought  by  him  (Brown)  for  himself  during 
the  visit  he  (Brown)  made  his  (Brown’s)  mother,”  six  mental 
pictures  of  the  one  externally  existent  Brown  are  in  succession 
hung  in  view,  each  one  remaining,  till  all  are  taken  down  as 
the  exhibition  closes. 

This  gallery  of  individual  portraiture  is  quite  enough — 
without  considering  the  further  possibilities  offered  by  your 
own  or  other  minds,  which  duplicate  that  gallery — to  show  that 
singleness  of  an  idea,  so  far  as  it  only  means  the  singleness  of 
what  the  idea  copies,  is  far  from  implying  single  occurrence  in 
the  thinker’s  mind. 

THE  DOUBLE  THOUGHT-FACTORSHIP  OF  WHAT  THEY  EXPRESS. 

In  the  illustration,  “Astronomers  declare  the  sun  to  exceed 
the  moon,”  the  recognition  of  two  thoughts,  combined  indeed 
to  form  a  larger  total,  (as  suggested  on  page  116)  entails  the 
recognition  of  “excess”  as  factor  in  each  one  of  them.  Postpon¬ 
ing  the  question  how  much,  in  grammatical  parlance,  is  the  ob¬ 
ject  of  “declare,”  I  hold  it  obvious  that  the  exceeding  is  at  least 
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a  part  of  that  object,  and  therefore  so  far  enters,  with  what  is 
expressed  by  “ Astronomers  declare,”  into  the  construction  of 
■one  thought.  At  the  same  time  “to  exceed”  is  mid-term,  or  in 
this  case  verbal  element,  to  “sun”  and  “moon” — that  is,  its 
meaning  enters  into  the  construction  of  another  thought.  In¬ 
deed,  if  the  traditional  classification  of  the  infinitive  as  a 
verbal  noun  be  strictly  justifiable,  it  must  be  for  the  reason  that 
the  infinitive  has  the  right  to  rank  as  verb  and  noun  at  once;11 
and  this  it  can  hardly  do  in  the  expression  of  a  minimal  thought 
(which  I  define  in  the  following  sentence)  or  in  that  of  a  single 
constituent  thought — that  is,  a  thought  which  is  part  of  a  larger 
thought. 

THOUGHTS  m  WHICH  DOUBLE  FACTORSHIP  OCCURS. 

In  examining  these  it  will  be  advantageous  to  center  atten¬ 
tion  on  such  as  contain  the  minimum  number  of  elements, 
namely,  the  minimal  conception  (or  two  ideas  and  the  relation 
between  them,  e.  g.,  “The  sun  to  exceed  the  moon”  or  “red”  [in 
qualitative  relation  with]  roses”)  and  the  minimal  judgment 
(or  conception  plus  belief  in  its  truth  or  untruth,  e.  g.,  “The 
$un  exceeds  the  “moon”  or  “The  sun  does  not  exceed  the 
moon”). 

Of  such  thoughts,  two  only  at  a  time  will  for  the  present  be 
considered.  The  case  of  more  than  two  thoughts  with  a  single 
simultaneous  factor  will  be  examined  under  the  title  “Second¬ 
ary  Hybrids.”  The  case  of  two  thoughts,  with  more  than  one 
simultaneous  factor,  was  examined  in  a  previous  publication,12 
without  results  of  any  value  to  the  present  investigation.  The 
case  of  more  than  two  thoughts  exhibiting  more  than  one  com¬ 
mon  factorship13  will  be  omitted,  as  offering  nothing  new  to 
the  case  to  be  considered. 


n  In  “I’m  going  to  post  him  on  the  subject  of  posts,”  the  fact  that 
“post”  is  successively  verb  and  noun  creates  no  claim  to  the  rank  of 
verbal  noun. 

12  See  “Revision  of  the  Pronouns,”  page  83 — (d) 

you 

13  E.  g.,  “  I  have  a  book  I  want  to  read.  “Of  the  perpendicularly  indi- 

which 

cated  phrase  the  factor  “to  read”  is  simultaneously  factor  with  “I 

want”,  while  “book”  (as  continued  by  “which”)  is  simultaneously 
factor  with  “you  to  read”  and  with  “I  have.” 
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The  number  of  thoughts  then  being  two,  it  is  obvious  that 
either  might  be  a  judgment,  or  it  might  be  a  mere  conception. 
Of  thoughts,  however,  to  be  considered,  one  at  least  must  be  a 
judgment;  for  otherwise  expression  would  not  be  attempted.14. 

The  other  might  also  be  a  judgment,  the  two  having  equal 
rank  in  expressional  purpose.  But  in  such  case  verbal  hybrids 
noted,  to  which  alone  I  invite  especial  attention,  are,  in  actual 
practice,  not  developed. 

Illustrating  this  proposition  by  the  statement  “A  wounded 
B”  (the  expression  of  a  judgment),  overlooking  the  radically 
different  thought-memberships  of  subject  and  object,  and  giving 
each,  as  Grammar  does,  the  rank  of  a  noun,  I  note  the  follow¬ 
ing  possibilities: 

(1)  If  A  (or  B)  is  at  the  same  time,  in  the  expression  of 
another  judgment,  subject  or  object  of  another  verb,  A  (or  B) 
is  merely  twice  a  noun  and  not  a  hybrid.  Accordingly,  this 
case  may  be  dismissed. 

(2)  So  also  if  “wounded,”  while  serving  as  a  verb  with  “A” 
and  “B,”  serve  also  as  a  verb  to  another  subect  and  object,, 
“wounded”  is  not  a  hybrid,  but  merely  twice  a  verb.  Accord¬ 
ingly,  this  case  may  also  be  dismissed. 

(3)  But  if  “wounded,”  while  serving  as  a  verb  with  “A”  and 
“B,”  should  at  the  same  time  serve  as  either  subject  or  object 
of  some  other  verb,  it  is  plain  that  “wounded”  would  be  a 

7  Jl 

hybrid. 

(4)  Also  if  A  (or  B),  while  serving  as  a  noun  with 
“wounded,”  serve  also — say  with  C  and  D — as  a  verb,15  it  is 
plain  that  A  (or  B)  would  be  a  hybrid. 

•  jj'yrjn 

11 * * 4  This  statement  should  he  taken  as  merely  the  postulation  of  an 
opinion  elsewhere  defended,  that  (outside  of  poetry,  in  which  sugges¬ 
tion  may  have  even  greater  force  than  declaration — see  page  229) 

a  total  of  thought  for  which  the  speaker  does  not  vouch  as  at 
least  supposedly  known  by  him,  would  not  be  offered  by  the  speaker 
and  even  less  accepted  by  the  hearer,  the  game  of  communica¬ 
tion  in  such  a  case  not  being  worth  the  expressional  candle.  Thus 
the  expressions  “The  sun  to  exceed  the  moon”  and  “The  day  after  the 
fair”  would  not  be  regarded,  individually  or  collectively,  as  linguist¬ 
ically  adequate.  I  do  not,  however,  forget  that,  as  noted  by  Professor 
Paul,  the  linguistic  expression  of  judgment  elements  may  be  incom¬ 
plete,  their  indication  being  left  in  part  to  “the  situation.” 

is  a  (or  B)  is  meant  to  stand  for  a  subject  (or  object)  of  any  sort* 

as  for  instance  in  “To  incur  disapprobation  wounded  B.” 
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Of  cases  (3)  and  (4),  which  are  merely  a  single  case  ex¬ 
amined  from  opposite  points  of  view,  one  aspect  only  needs  to 
be  considered.  Let  the  preference  he  given  to  the  more  con¬ 
venient  (3)  ;  and  let  the  purposes  of  illustration  he  effected  hy 
the  following  pair  of  judgments  reading  downward: 

(a)  (&) 

A  wounding 

wounded  caused 

B  death 

As  thus  exhibited,  these  judgments  have  no  simultaneous 
factor.  That  is,  no  term  of  either  is,  without  a  second  think¬ 
ing,  term  of  the  other.  Accordingly,  no  element  of  either  be¬ 
ing  also  an  element  of  the  other,  no  word  for  any  element  has 
an  opportunity  to  serve  as  simultaneously  two  parts  of  speech — 
that  is,  no  word  in  either  sentence  can  he  a  hybrid. 

Let  the  effort  now  he  made  to  use  the  idea  serving  in  (a) 
as  mid-term  (expressed  hy  “wounded”),  as  first  (or  last)  term 
of  (&),  and  that  without  a  second  thinking.  This  effort  may 
he  indicated  hy  the  diagram: 

A 

wounded  caused  death 

B 

If  now  in  linguistic  practice  the  operation  of  “wounded”  (or 
any  substitute)  he  that  suggested  hy  the  diagram,  it  shall  he 
granted  that  a  verbal  hybrid  is  occasioned  hy  two  thoughts  of 
which  each  one  is  a  judgment.  But  in  linguistic  practice 
nothing  of  the  sort,  so  far  as  I  have  found  to  date,  occurs.  Ac¬ 
cordingly,  without  delaying  to  search  for  causes,  which  pre¬ 
sumably  would  he  found  in  practical  considerations,  I  offer,  in 
mere  delimitation  of  the  field  to  he  examined,  this  conclusion : 
that  two  judgments  do  not  occasion  verbal  hybrids — or,  in 
other  words,  in  order  that  a  verbal  hybrid  operate  in  the  ex¬ 
pression  of  two  interlocking  thoughts,  one  thought  must  not  as¬ 
sume  the  rank  of  a  judgment — must  he  a  conception.  But  it 
was  previously  concluded  that  one  of  them  must  he  a  judgment. 
Combining  these  two  conclusions,  and  using,  as  before,  the  word 
conception  to  name  the  thought  which  is  not  a  judgment,  I 
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reach  the  more  special  conclusion  that,  of  thoughts  in  whose  ex¬ 
pression  verbal  hybrids  operate — thoughts,  that  is,  in  which  oc¬ 
curs  the  double  factorship  of  an  element  expressed  by  a  verbal 
hybrid — one  thought  will  be  a  judgment  and  the  other  a  con¬ 
ception. 

In  examining  these,  I  wish  to  differentiate  them  by  their 
respective  degrees  of  mental  prominence,  having  now  in  mind 
what  I  particularly  specify  as  linguistic  thinking ,  in  distinction 
from  thinking  unadjusted  to  the  needs  of  linguistic  expression . 
A  little  embarrassment  is  however  offered  by  the  variation  of 
such  prominence,  with  the  frequent  shifting  of  the  momentary 
mental  point  of  view.  Thus,  during  the  utterance  of  an  intri¬ 
cate  sentence,  the  difficulty  of  exposition  (and  the  difficulty  of 
comprehension,  which  latter  perforce  assimilates  the  speaker’s 
thinking  to  that  enforced  upon  the  hearer  by  expressional  limi¬ 
tations)  may  require  an  attention  to  every  detail  so  complete — 
a  nearness  of  the  mind  so  close — that  all  the  details  may  be 
said  to  have,  each  one  in  turn,  the  maximum  of  prominence. 
On  the  other  hand,  no  doubt  there  are  moments  in  which  the 
mind  stands  back  and  takes  a  perspective  view.16 

In  such  a  view  there  is  presumably  what,  in  a  measure, 
corresponds  to  the  artist’s  foreground,  background,  and  middle 
distance.  Conceivably  also  there  are  corresponding  differences 
in  perpendicular  nearness,  as  well  as  lateral  differentiations. 
Taking  from  the  last  a  hint  to  guide  the  choice  of  terminology, 
I  propose  to  call  what  dominates  in  thought-perspective,  central 
— and  that  which  does  not  do  so,  lateral.  Of  these  two  words, 
moreover,  I  wish  the  latter  to  be  understood  with  a  scope  suf¬ 
ficient  to  cover  divergence  from  the  center  in  any  direction,  thus 

in  taking  this  view,  I  eliminate  the  tricks  of  rhetoric,  by  which  the 
bona  fide  respective  mental  primacy  of  thought-constituents  may  be  re¬ 
versed.  To  illustrate,  “The  rays  of  the  setting  sun  were  gilding  the 
higher  tree-tops,  etc.,  etc.,  when  out  of  the  forest  dashed  a  steel-clad 
horseman.” 

In  the  mental  operation  recorded  by  this  expression,  I  think  it 
evident  that  the  action  of  the  horseman,  indicated  by  a  vigorous  word 
and  attended  by  the  “tense”  suggestion  of  all-at-once  and  once-for-all 
achievement,  is  rather  the  first-born  of  my  mental  fatherhood,  than  is 
that  unobtrusive  every-day  awareness  of  solar  business,  which — to 
change  my  figure  of  speech — is  really  but  the  very  legato  accompani¬ 
ment  of  a  decidedly  staccato  theme. 
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adjusting  itself  to  whatever  number  of  dimensions  the  mental 
imaging  may  be  regarded  as  requiring.  Also  “central”  (as 
well  as  “lateral”)  shall  be  understood  as  including  appreciable 
mental  space — so  much  as  may  be  necessary  for  a  single  min¬ 
imal  judgment. 

Again,  a  thought  which  is  lateral  in  comparison  with  the 
central  thought,  may  also  in  its  turn  be  central  in  comparison 
with  another  still  more  lateral  thought,  which  last  may  be 
known  as  a  remoter  thought — or  a  sublateral  thought — or  even 
a  plusquam  lateral. 

The  expressions  “central”  and  “lateral”  plainly  border 
closely  on  the  “focal”  and  “marginal”  of  mind-investigators. 
Between  these  pairs,  however,  I  intend  this  fundamental  dif¬ 
ference:  that,  while  the  latter  deals  with  nearness  to  the  con¬ 
scious  self,  the  former  shall  have  its  dealing  with  nearness  to 
expressional  purpose,  or  end  to  be  accomplished. 

Nearness  to  the  purpose  of  expression  is  constant  in  this  sense 
at  least  that,  even  if  intermittently  recognized,  it  does  not  vary 
in  successive  recognitions.  In  other  words,  if  part  of  what  I 
say  exhibits,  for  instance,  a  particular  end  to  which  all  else  ex¬ 
pressed  is  means,  the  end  will  rank  as  central,  the  means  as 
lateral ;  and  though  in  the  linguistic  act  I  momentarily  forget 
this  differentiation  of  end  and  means,  in  the  absorbing  exposi¬ 
tion  of  the  details  of  my  thought,  this  differentiation  does  not 
change  between  the  moments  of  its  several  happenings — never, 
for  instance,  in  the  normal17  use  of  language,  posing  means  as 
end. 

Nearness  to  the  conscious  self  is  variable.  Exact  expression 
and  exact  interpretation  require  momentary  focal  attention  to 

17  To  illustrate  the  here  excluded  abnormal  use  of  language,  which  I 
hope  to  make  the  subject  of  a  special  publication,  I  note  that  in  “At 
last  he  departed”  the  words  “at  last”  suggest  the  long-delayed,  to  the 
exclusion  of  the  premature  or  deeply  regretted,  the  idea  of  delay  being 
the  means  by  which  you  merely  color  your  picture  of  the  departure, 
as  I  do  myself.  On  the  other  hand  the  words  “he  departed”  exhibit 
what  must  rank  as  an  end  which  is  merely  furthered  by  such  means; 
for  contrariwise  I  should  have  said,  for  instance,  “His  departure  was  long 
delayed.”  But  in  French  the  finality  is  with  vexatious  pertinacity 
brought  to  the  fore,  although  “II  finit  par  s’en  aller”  is  surely  equiva¬ 
lent,  in  meaning  intended,  rather  to  “At  last  he  departed”  than  to  “He 
ended  by  departing.” 

9— S.  &  A. 
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every  detail  of  the  most  extended  mental  total;  and  this  very 
locality  of  momentary  attention  entails  the  synchronous  mar- 
ginality  of  the  detail  which  has  been  or  is  about  to  be  in  its 
own  turn  focal. 

^Neither  nearness  implies  the  other.  For  doubtless,  on  the 
one  hand,  in  the  act  of  exhibiting  each  idea,  I  make  it  for  the 
instant  focal,  without,  however,  being  able  to  give  to  each  idea 
the  central  place  in  expressional  purpose.  On  the  other  hand 
the  center  of  my  purpose  may  all  the  time  be  so  extremely  mar¬ 
ginal  as  almost  to  be  unheeded — notably  in  the  case  of  questions. 
A  question  may  be  defined  (See  “Interrogatives,”  pages  437 
and  468)  as  the  linguistic  expression  of  the  speaker’s  desire 
that  the  hearer  give  him  information — an  expression  necessarily 
attended  by  adequate  indication  of  the  information  to  be  given. 
It  has  its  rather  close  analogy  with  the  following  order  to  my 
tailor:  “(I  want  you  to)  send  me  a  coat  of  the  following  color 
and  dimensions.”  In  this  order  the  description  of  what  I  want 
is  plainly  subordinate  to  my  wanting  to  get  it;  and  in  every 
question  the  like  is  presumably  the  case.  Yet  in  the  question 
“Are  you  ill  ?”  the  position  of  “ill,”  its  emphasis,  the  suspen¬ 
sory  tone  (which  might  seem  to  suggest  a  dwelling  on  the  idea 
which  “ill”  evokes)  combine  to  indicate  an  even  greater  focal- 
ity  than  belongs  to  my  desire  and  your  giving  information.. 
These,  indeed,  are  so  far  from  focal  that  quite  an  effort  is  re¬ 
quired  to  find  in  “Are  you  ill?”  the  meaning  presumably 
rightly  expressed  by  “I  desire  you  to  inform  me  as  to  your  be¬ 
ing  ill.”  Again,  my  curtains  being  ablaze,  in  crying  “Fire!” 
I  cherish  no  doubt  the  central  wish  that  you  come  to  the  fire 
and  help  me  put  it  out — a  wish  less  distantly  inferable  from  the 
Frenchman’s  “A  l’incendie!” — and  yet  this  wish  is  not  suffi¬ 
ciently  focalized  even  to  reach  expression. 

One  kind  of  nearness  doubtless,  however,  often  coincides- 
with  the  other.  As,  with  reference  to  expressional  purpose,  I 
take  the  perspective  view  of  a  complex  thought,  and  recognize 
the  solar  nucleus  of  it  surrounded  by  its  planetary  attendants, 
themselves  in  turn  accompanied  by  their  satellites,  which  also- 
have  their  own  sub-satellites,  no  doubt,  as  a  rule,  the  central 
element  of  the  system  is  also  more  precisely  focal  in  my  con- 
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sciousness  than  any  lateral  element.  Perhaps,  indeed,  I  ought 
to  say  that  centrality  is  mere  focality  in  the  perspective  view* 
The  expressions  central  and  lateral  I  prefer,  however,  as  avoid¬ 
ing  the  necessity  of  indicating  the  particular  moment  or  mental 
act  in  which  focality  or  marginality  shall  he  reckoned. 

As  has  been  intimated,  thoughts  with  a  simultaneous  factor 
form  together  a  continuous  larger  mental  whole,  or  what  in 
view  of  its  extension  might  be  figuratively  called  a  mental  land¬ 
scape.  blow  it  is  in  mental  picturing  on  such  a  scale  that,  most 
of  all,  perspective  values  are  appreciated.  In  particular,  com¬ 
pared  with  the  judgment  pure  and  simple,  associated  elements 
appear  less  heartily  intended.  For  instance,  in  “I  want  the  book 
on  the  table,”  what  is  expressed  by  the  last  three  words,  being 
thought  of  solely  to  identify  the  intended  book,  is  obviously 
a  means  to  an  end  and  ipso  facto  secondary  in  expressional  pur¬ 
pose  to  the  end  itself  (i.  e.,  your  knowing  that  I  want  the  book). 
Again,  in  “Braving  the  heat,  the  farmers  loaded  the  wagons,” 
while  the  meaning  of  the  first  three  words  is  not  a  means  to  an 
end,  and  might  be  ranked  as  self-sufficient,  and  also  might  be  as¬ 
serted,  nevertheless,  by  the  illustration,  it  is  mentally  posed  as 
incidental,  as  a  mere  conception — lateral.  Otherwise  the  ex¬ 
pression  would  be  “The  farmers  braved  the  heat.  They  loaded 
the  wagons,”  or  “Loading  the  wagons,  the  farmers  braved  the 
heat.” 

Accordingly,  with  further  argument  in  view,  I  postulate  that 
when  a  mental  total  consists  of  more  than  a  minimal  judgment, 
the  judgment  will  be  central  and  other  elements  lateral. 

CENTRAL  THOUGHT. 

To  avoid  a  possible  misunderstanding,  I  must  at  this  point 
be  more  careful  in  the  use  of  words  than  when  discussing 
thought-connectives.  These  were  said  to  incorporate  a  preced¬ 
ing  thought  in  a  following  thought  (thus,  in  “Brown  invited 
me.  Therefore,  I  came,”  it  was  claimed  that  “Therefore” 
means  “on  account  of  Brown’s  inviting  me”)  ;  and  as  every 
thought  contains  no  smaller  number  of  factors  than  three  (thus 
the  thought  expressed  by  “A  equals  B”  is  no  longer  a  thought, 
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if  deprived  of  either  factor),  the  ultimately  constituted  thought 
would  seem,  of  necessity,  to  include  some  half  a  dozen  terms. 
But  (as  indicated  in  that  discussion,  and  further  argued  on 
page  135),  in  order  to  be  incorporated,  the  preceding  thought 
gave  up  its  detailed  existence,  appearing  in  the  following 
thought  unanalyzed,  quite  in  the  fashion  of  an  idea — that  is,  an 
ordinary  single  member  of  thought.  In  other  words,  to  become 
a  member  of  the  following  thought,  the  preceding  thought  gave 
up  its  distinctive  existence  as  a  thought.  I  therefore  do  not 
contradict  myself  in  saying  now  that,  strictly  speaking,  a  cen¬ 
tral  thought  as  such  (qua  central),  consists  of  three  terms18 
only. 

In  defending  this  statement,  I  note  imprimis  that  the  aug¬ 
mentation  of  a  three-term  central  thought  by  any  further  ele¬ 
ment  entails  the  consciousness  of  a  relation  between  the  new 
element  and  one  (or  more)  of  the  old;19  that  is,  such  augmen¬ 
tation  entails  the  formation  of  another  thought  consisting  of  an 
old  element,  a  new  element  and  the  relation  between  them.20 
That  this  other  thought  and  the  central  thought  together  form 
a  larger  thought,  I  not  only  concede  but  also  contend  (as  indi¬ 
cated  on  pages  116  and  125  and  again  on  page  139).  Accord¬ 
ingly,  to  establish  my  opinion  that  a  central  thought  consists 
of  three  terms  only,  I  must  show  that  the  second  constituent  of 
this  larger  thought  is  not  central. 

Of  the  second  constituent  thought,  it  would  seem  to  be  a 
safe  assumption  that  it  must  be  (1)  central  like  the  first  or 
(2’)  lateral  or  (3)  partly  one  and  partly  the  other  or  (4)  both 
at  once  or  (5)  both  in  succession  or  (6)  neither.  | 

is  That  one  of  these  terms  may  be  a  group  of  ideas — homogenous,  as 
in  “three  fruits,”  or  heterogeneous,  as  in  “an  apple,  a  peach,  and  a 
pear” — I  concede  as  plausible,  but  avoid  the  case  as  special  to  the 
investigation  of  that  class  of  so-called  conjunctions  which  may  be 
known  as  group-formers. 

is  For  otherwise  the  new  element  would  have  nothing  to  do  with 
the  original  thought,  and,  accordingly,  could  not  be  a  part  of  it. 

20  Thus,  the  expansion  of  “Apples  are  wholesome”  into  “Ripe  apples 
are  wholesome”  requires  a  recognition  of  apples  in  a  qualitative  re¬ 
lation  with  ripeness,  essentially  as  in  “Apples  (which)  are  ripe.”  The 
fact  that,  in  the  thought  thus  indicated,  the  common  idea  expressed  by 
“apples”  appears  in  mind  but  once,  does  not  impair  the  integrity  of 
either  thought,  any  more  than  a  common  corner-stone  impairs  the  in¬ 
tegrity  of  either  south  or  east  wall  of  my  house. 
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Case  (6)  I  dismiss  on  the  ground  that  what  is  neither  lateral 
nor  central  is  not  in  mind  and,  therefore,  not  a  part  of  any 
thought. 

Case  (2)  I  shall  not  argue,  as  it  grants  my  contention;  for 
what  is  lateral  only  cannot  he  a  part  of  that  of  which  it  has 
been  stipulated  that  it  is  exclusively  central. 

Case  (4)  would  imply  in  optics  the  ability  to  look  directly 
at  an  object  while  also  seeing  it  “out.  of  the  corner  of  the  eye,” 
or,  in  painting,  a  landscape  of  which  a  part  both  is  and  is  not 
in  the  foreground.  Of  mind,  this  case  requires  a  simul¬ 
taneous  centralization  and  decentralization  in  thought-perspec¬ 
tive,  implying  mental  conditions  quasi-analogous  to  strabismus 
(which,  permitting  double  visual  action,  persupposes  the  exist¬ 
ence  of  two  eyes) — accordingly,  the  supposition  of  a  self,  at 
least  for  the  moment,  double — a  supposition  which  I  abandon 
to  the  jurisdiction  of  Psychology,  being  in  the  meantime  per¬ 
sonally  unable  to  make  use  of  it  in  general  linguistic  study  or 
in  the  now  examined  field. 

Case  (1).  Suppose  the  second  thought,  as  well  as  the  first, 
be  central.  For  instance,  given  a  first  and  central  thought  ex¬ 
pressed  by  “I  wrote  my  wife,”  let  “My  wife  is  in  New  York” 
express  a  second  and  also  central  thought. 

I  shall  not  strain  imagination  with  the  effort  to  locate  these 
two  centers  in  mental  space,  but  merely  assume  that  some¬ 
how,  of  a  pair  of  mental  pictures,  each  is  in  the  central  field  of 
thought-perspective.  It  still  remains  to  be  determined  whether 
the  latter  thought  can  operate  as  a  constituent  element  of  the 
former. 

To  facilitate  such  operation,  let  their  common  element  be 
thought  once  only.  Accordingly,  “I  wrote  my  wife  (who)  is 
in  New  York” — an  expression  of  mental  activity  in  which  there 
is  no  interruption ;  that  is,  the  mental  act  in  the  present  illus¬ 
tration  is  continuous — a  status  which  justifies  the  statement 
that,  in  a  sense,  thought  now  is  one. 

This  sense,  however,  is  unavailable  in  the  present  case.  To 
use  a  more  objective  illustration,  let  the  music  of  “Dixie”  and 
“Old  Hundred”  be  so  played  that  the  final  note  of  one  is  the 
initial  note  of  the  other,  the  playing  of  the  two  becoming  a 
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single  musical  rendition.  It  will  doubtless  be  felt  that  contin¬ 
uity  or  singleness  of  such  a  type  does  not  diminish  the  individ¬ 
uality  of  either  melody,  and  that  still  less  is  either  made  a 
part  of  the  other.  In  short,  two  melodies  still  exist. 

That  the  double  statement:  “ I  wrote  my  wife  (who)  is  in 
Hew  York’7  is  quite  analogous,  appears  most  clearly  when  this 
statement  is  compared  with  “I  wrote  my  daughter  (who)  is  in 
Hew  York,77  of  which  I  stipulate  that  her  location  in  Hew  York 
is  known  to  you,  and  is  by  me  intended  merely  to  distinguish 
one  daughter  from  another — as,  therefore,  auxiliary  to  the  ef¬ 
fectuation  of  a  single  expressional  purpose  inadequately  indi¬ 
cated  by  the  mere  “1  wrote  my  daughter.77  In  short,  my  pur¬ 
pose  is  precisely  what  I  should  have  expressed  by  “I  wrote 
Amelia,77  had  you  been  acquainted  with  my  daughters7  names — 
an  expression  in  which  my  singleness  of  purpose  is  apparent. 

On  the  contrary  “I  wrote  my  wife  (who)  is  in  Hew  York,77 
is  plainly  quite  analogous  to  the  confluent  rendition  of  “Dixie” 
and  “Old  Hundred,77  exhibiting  two  self-sufficient  thoughts — 
two  independent  expressional  purposes — location  in  Hew  York 
by  no  means  being  intended  to  distinguish  one  wife  from  an¬ 
other. 

In  short,  the  difference  between  the  statement  as  to  wife  and 
the  statement  as  to  daughter,  is  what  I  have  elsewhere  sought 
to  indicate  by  the  words  “polyphrastic77  and  monophrastic.77 

On  the  other  hand,  the  difference  between  “I  wrote  my  wife. 
My  wife  (or  she)  is  in  Hew  York77  and  “I  wrote  my  wife 
(who)  is  in  Hew  York77  is  unessential,  consisting  vocally  in  the 
omission  by  the  latter  of  (1)  the  second  “my  wife,77  (2)  the 
fall  of  pitch  and  (3)  the  pause — and,  mentally,  in  a  failure  to 
think  a  second  time  the  idea  expressed  by  “my  wife.77 

This  difference,  to  use  a  further  illustration,  appears  to  me 
exactly  parallel  to  that  between  the  algebraic  “a  =  b.  b  =  c” 
and  “a  =  b  =  c”,  in  which  latter  neither  of  the  former  equa¬ 
tions  of  necessity  forfeits  individuality  or  becomes  a  part  of 
the  other. 

In  what  is  expressed  by  “I  wrote  my  wife  (who)  is  in  Hew 
York77  it  cannot  indeed  be  assumed  that  constituent  thoughts 
are  of  equal  intrinsic  importance  any  more  safely  than,  of  two 
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melodies,  it  can  be  assumed  that  they  are  of  equal  length  or 
merit.  But  of  thoughts  and  melodies  it  is  plain  that,  however 
closely  they  come  together — even  to  the  point  of  overlapping — 
each  maintains  its  individuality,  and,  what  is  more  important 
to  the  purpose  of  the  moment,  neither  is  a  part  of  the  other.  I 
hold,  accordingly,  that  when,  of  two  thoughts,  each  is  central 
only  (not  lateral),  neither  is  part  of  the  other. 

Case  (3).  The  elements  of  lateral  thought  being  three  in 
number,  it  is  conceivable  that  either  one  or  two  of  these,  in¬ 
stead  of  the  trio,  might  have  also  membership  in  central  thought. 
Thus  the  second  illustration  examined  under  (1),  “I  wrote  my 
daughter  (who)  is  in  Yew  York,”  exhibits  a  member  of  lateral 
thought — the  member  named  by  “daughter,”  which  is  not  re¬ 
peated,  but  only  continued  by  “who” — as  member  also  of  the 
central  thought  expressed  by  “I  wrote  my  daughter.” 

The  successive  central  and  lateral  aspects  of  “daughter”  are 
examined  on  pp.  140-141.  Meantime  it  should  be  noted  that 
the  number  of  central  terms  has  not  been  augmented.  Total 
thought  indeed  is  augmented  by  the  addition  of  an  element  ex¬ 
pressed  by  “in  Yew  York”  (which  in  its  essential  attributive 
unity  may  rank  with  “ill”).  The  relation  necessary  to  such 
augmentation  is  expressed  by  “is.”  But  what  is  expressed  by 
“daughter”  is  the  original  last  term  of  central  thought — a  term 
which  merely  holds  its  ground  while  terms  of  a  second  (lateral) 
thought  assemble  about  it. 

The  thinkable  central  membership  of  two  lateral  thought- 
members  (examined  in  “Pronouns,”  pages  83-84) is,  in  actual 
linguistic  practice,  unrealized.  Compare  “I  wrote  my  wife, 
who  whiched  (i.  e.  wrote)  my  daughter,”  and  “A  stone  struck 
Brown,  which  hurt  vdiom.” 

Case  (5),  which  is  rare  in  linguistic  practice,  may  be  illus¬ 
trated  by  the  following  sentence:  “I  want  the  book  (which) 
is  on  the  newel  post.”  In  this  I  intend  the  “is”  to  be  taken 
with  full  assertive  power.  Accordingly  the  location  of  the  book 
is  announced  as  a  proposition  of  self-sufficient  informational 
value,  precisely  as  if  I  had  said  “I  want  the  book.  The  book 
is  on  the  newel  post.”  That  is,  not  only  the  volitional  thought, 
but  also  the  locative  thought  is  distinctly  central. 
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In  mentioning  tlie  book’s  location  on  the  newel  post,  I  bad, 
however,  a  further  motive.  Assuming,  indeed,  that  you  did 
not  know  the  said  location,  I  declared  it.  Also,  however,  I  in¬ 
tended  the  book’s  location  to  distinguish  a  particular  book  for 
you  from  other  books.  That  is,  in  such  distinguishing,  I  in¬ 
tended  what  is  expressed  by  “(which)  is  on  the  newel  post”  to 
serve  as  means  to  the  end  proposed  by  “I  want  the  book,”  (See 
page  128).  In  short,  I  intended  it,  as  now  regarded,  not  for 
its  own  sake,  but  for  the  sake  of  helping  out  another  statement. 
In  the  now  considered  aspect,  the  locative  thought  is  then  dis¬ 
tinctly  lateral.  Accordingly,  reviving  the  conclusion  of  the  just 
preceding  paragraph,  the  thought  expressed  by  “which  is  on 
the  newel  post”  is  lateral  and  central. 

As  indicated  in  the  examination  of  case  (4),  I  cannot  regard 
the  lateral  and  central  positions  of  a  thought  as  simultaneous, 
but  only  as  successive.  As  to  the  order  of  these  positions,  it 
seems  at  first  to  be  determined  by  the  early  appearing  assertive 
“is.”  Tor  assertion,  which  may  be  accepted  when  genuine  as 
the  sign  of  thought  centrality,  is  made  by  “is”  before  the  ap¬ 
pearance  of  “on  the  newel  post.”  Accordingly,  location  (of 
the  book)  which  without  assertion  would,  in  thought  perspec¬ 
tive,  surely  take  a  position  exclusively  lateral  to  my  desire  for 
the  book,  appears  to  be  forced  at  once  by  the  assertive  “is”  to 
the  perspective  center. 

Apparently  then  assertion,  or  say  the  element  of  belief,  comes 
into  the  mental  current  very  inconveniently — not  as  the  con¬ 
tinued  flow  or  onpour  of  the  mental  stream,  but  as  an  independ¬ 
ent  affluent  or  inpour,  as  may  be  indicated  by  the  following 
diagram : 

(1)  I  vouch  for  desiring  the  book  (distinguished  by)  ) 

>•  location  on  the  newel  post, 

(2)  I  vouch  for ) 

in  which  (2)  “I  vouch  for”  seems  to  prearrange  location  as 
in  thought  perspective  central,  before  it  even  has  a  chance  to 
assume  a  position  lateral  to  my  desire. 

In  English,  indeed,  this  embarrassing  interpretation  is  quite 
unnecessary,  the  “is”  being  sometimes  assertive  and  sometimes 
unassertive,  and  therefore  capable  of  being  taken  first  without 
the  assertive  value — wdiich  later  may  be  added.  But  in  more 
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carefully  inflected  languages  the  “is”  would  have  at  once  the 
unmistakable  assertive  value,  which  must,  accordingly,  be 
reckoned  with. 

To  solve  the  difficulty,  I  turn  as  usual  from  form  of  word 
to  the  mental  process  which  the  word  cooperates  in  symbolizing. 
This  process  I  believe  to  be  made  up  of  several  activities.  In 
the  first  place,  the  receiving  mind  (whose  operations  the  con¬ 
veying  mind  must  essentially  duplicate),  under  stimulus  of 
successive  words,  develops  in  turn  the  ideas  or  elements  of 
thought-to-be-constructed.  Also,  largely  by  the  aid  of  instruc¬ 
tional  elements,  especially  inflections,  that  mind  employs  each 
particular  idea  in  a  particular  membership  (e.  g.,  as  subject  or 
as  object)  of  that  thought. 

So  long  as  word  arrangement  tallies  with  that  of  ideas  in 
thought,  each  idea  takes  its  place  in  thought  as  soon  as  sug¬ 
gested  by  the  appropriate  word.  But  if  an  idea  is,  so  to  speak, 
delivered  to  the  mind  before  the  time  arrives  to  use  it  in  con¬ 
structing  thought,  the  mind,  unable  to  make  use  of  it  at  once, 
must  carefully  preserve  it — for  it  usually  will  not  be  repeated — 
until  such  time  arrives,  and  meantime  use  those  offered  ele¬ 
ments,  the  time  to  use  wffiich  has  arrived. 

To  illustrate:  “Tityre  tu  patulae  recubans  sub  tegmine  fa- 
gi, . meditaris.” 

Of  this  expression,  “Tityre,”  the  mere  address  of  him  for 
whom  the  thought  to  be  constructed  is  intended,  may  be  over¬ 
looked,  because,  although  de  facto  in  the  sentence,  it  is  not  de 
jure  of  it. 

“Tu,”  as  calling  up  the  idea  of  the  junior  partner  in  a  col¬ 
loquial  act — an  idea  to  be  used  as  first  term  (subject)  in  thought- 
to-be-developed  (as  suggested  by  the  nominative  ending) — of¬ 
fers  no  embarrassment,  reception  of  this  idea  being  immedi¬ 
ately  followed  by  its  recognition  as  part  of  the  structure  now 
begun. 

When,  however,  “patulae”  is  reached,  the  plot  begins  to 
thicken.  From  it  I  obtain  the  idea  expressed  by  “broad” — an 
idea  assuredly  to  figure  as  a  part  of  thought  to  be  constructed. 
As  what  part  it  will  figure,  I  am,  however,  by  no  means  certain, 
being  embarrassed  by  the  multiplicity  of  possibilities. 
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The  termination  of  “patulae”  is  of  that  special  instructional 
type  which  I  have  elsewhere  called  associational.  From  it  I 
learn  nothing  of  absolute  position  in  thought-structure,  but  only 
that  the  idea  of  breadth,  known  to  be  always  adjunctive  to  some 
element  expressed  by  a  noun,  must  be  associated  with  what  is 
conceived  as  feminine  and  as  singular  (genitive  or  dative)  or  as 
plural  (nominative  or  vocative).  Accordingly,  “patulae”  can¬ 
not  associate  with  “tu.” 

As  a  school-boy,  at  this  point  I  deserted  “tu”  for  the  time, 
and  rambled  on  in  search  of  something  for  “patulae”  to  “go 
with,”  ultimately  mending  text  to  suit  my  convenience,  de¬ 
veloping  “Tityre  tu  recubans  sub  tegmine  patulae  fagi.”  Re* 
commencing  operations  on  my  thus  improved  hexameter,  I 
had  no  difficulty  in  synchronizing  idea-reception  and  thought- 
construction,  stage  by  stage. 

Suppose  however  now  that  you  take  up  the  original  text  and 
read  the  line  aloud — that  it  is  absolutely  new  to  me — that  I 
however  know  the  Latin  language  well.  As  far  as  “Tityre,  tu” 
I  operate  as  before.  On  reaching  “patulae”  I  sense  the  situa¬ 
tion  as  before.  But  this  time  the  idea  of  breadth  must  with¬ 
draw  and  wait  till  “fagi”  is  presented.21  This  idea  has  be¬ 
haved  like  a  giddy  actress,  prematurely  dashing  on  the  stage 
and  blurting  out  the  merest  interruption  of  proceedings.  She 
must  retire  and  bide  her  proper  time,  behind  the  scenes.  Her 
contribution  to  the  play  will  be  effected  on  a  second,  later 
entrance.  Meantime,  no  such  contribution  has  been  made. 
So  also  the  first  appearance,  the  withdrawal  and  the  waiting 
of  what  is  expressed  by  “patulae”  are  wasted,  being  quite 
irrelevant  to  the  linguistic  message  sent  or  received,  playing 
therein  no  truer  part  than  a  false  start  plays  in  a  race.  Lin¬ 
guistic  business,  interrupted  by  the  appearance  of  “patulae,”  is 
resumed  when  “recubans”  appears,  continuing  in  the  usual 
methodical  manner,  materials  being  built  into  thought  as  fast 
as  received,  until  the  appearance  of  “fagi.”  At  this  point  the 
builder  puts  in  place  the  idea  expressed  by  “patulae,”  wffiich, 

21  Rather,  what  waits  may  be  “patulae”  itself;  for  the  idea  of  breadth 
is  useless  except  as  burdened  with  four  distinct  and  severally  possible 
associations  with  other  ideas. 
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meantime,  lias  been  waiting  its  turn  or  has  been,  so  to  put  it, 
stored  away  for  later  usage. 

The  difficulty  of  storing  over-many  prematurely  presented 
ideas,  or  storing  such  too  long  a  time,  while  receiving  and 
building  together  other  ideas,  may  partially  explain  the  re¬ 
stricted  popularity  of  Latin  poetry.  When,  too,  the  “periodic 
structure,”  as  in  the  German  sentence,  runs  to  overgrowth,  the 
withholding  of  one  idea,  which  is  but  another  way  of  express¬ 
ing  the  premature  exhibition  of  intervening  ideas,  produces 
excessive  difficulty,  discouragement,  disgust.  Barring,  how¬ 
ever,  the  cases  in  which  such  difficulty  becomes  insuperable,  I 
hold  that,  be  the  order  of  idea-presentation  what  it  may,  the 
mind  in  thought  construction  may,  and  often  does,  take  up 
ideas  in  an  altogether  different  order. 

Applying  this  doctrine  to  case  (5),  I  conceive  that  the  ele¬ 
ment  of  personal  belief  (which  in  a  carefully  inflected  lan¬ 
guage  would  be  unambiguously  expressed  by  “is”)  while  en¬ 
tering  consciousness  immediately  on  the  utterance  of  the  “is,” 
by  no  means  enters  into  the  construction  of  thought  until  a 
later  moment.  In  “I  want  the  book  (wffiich)  is  on  the  newel 
post”  I  find  accordingly  that  construction  is  effected  precisely 
as  in  “I  want  the  book  distinguished  by  position  on  the  newel 
post  is  vouched  for  by  me.”  That  is,  in  “I  want  the  book 
(which)  is  on  the  newel  post,”  the  thought  expressed  by  “book 
(which)  is  on  the  newel  post,”  is  at  the  outset  lateral  as  com¬ 
pared  with  “I  want  the  book,”  and  subsequently  central  on  its 
own  account. 

]l!ow,  perspective  relations  having  been  once  at  the  outset  ad¬ 
justed,  whatever  either  party  to  them  does  or  does  not  do  at  a 
later  moment,  may  be  ranked  as  “after  business  hours”  and  al¬ 
together  independent  of  the  inter-subordination  of  business  co¬ 
workers.  Accordingly  I  rank  the  ultimate  centrality  (or  in¬ 
dividual  self-sufficiency)  of  “book  (which)  is  on  the  newel  post” 
as  independent  of  and  quite  irrelevant  to  the  centrality  pecu¬ 
liar  to  “I  want  the  book.”  This  ultimate  centrality  is  then  an 
incident  which  no  more  affects  the  mutual  perspective  rela¬ 
tions  established  independently  of  its  occurrence,  than  they 
are  affected  by  the  appearance  of  my  desire  for  the  book  as 
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on  its  own  account  in  lateral  relation  to  a  yet  more  central; 
thought — as  in  “My  friends  expect  me  to  desire  the  hook  on 
the  newel  post.” 

Thus  construed  as  independent — as  a  by-product  of  mental, 
activity — the  incidental  centrality  of  the  lateral  thought  ex¬ 
hibits  the  present  case  as  merely  an  unimportant  variant  of 
(2)- 

Eesuming  the  results  obtained  from  the  examination  of  the 
several  possible  cases,  I  find  that  any  effort  to  increase  the  mem¬ 
bership  of  central  thought  is  unsuccessful — and  that  accord¬ 
ingly  the  central  thought  as  such  consists  of  three  terms  only. 

LATERAL  THOUGHT. 

While  it  was  argued  in  the  preceding  section  that  central 
thought  consists  of  three  terms  only,  it  is  obvious  that  central 
thought,  by  so  to  speak  omitting  one  of  its  members,  can  make 
room  in  itself  for  that  which  otherwise  would  be  an  added 
member. 

The  present  section  aims  to  show  that  lateral  thought,  al¬ 
though  a  place  be  waiting  for  it,  cannot  become  a  member  of 
central  thought.22 

To  illustrate,  given  “I  saw  a  passenger  train  strike  a  freight 
train,”  I  note  that  what  is  expressed  by  the  infinitive  phrase 
is  itself  a  thought,  the  recognition  and  organization  of  whose 
details  are  distinctly  lateral  to  the  judgment  that  I  see  whatever 
I  see.  In  other  words,  the  detailed  indication  of  what  I  saw 
is  an  excursus,  as  compared  with  seeing  it.  While  accord¬ 
ingly,  I  have  doubtless  made  the  lateral  thought  a  member  of  a 
larger  total  consisting  of  itself  and  a  central  thought,  the  la¬ 
teral  thought  is  not  yet  central  and  therefore  I  cannot  have  made 
it  a  part  of  what  is  central.  How  the  central  thought  begun 
by  “I  saw”  is  completed,  will  be  examined  later. 

In  a  sense,  however,  lateral  thought  can  easily  be  central¬ 
ized  and  made  a  part  of  central  thought.  For  instance,  given 

22  The  antagonism  between  this  opinion  and  that  which  possibly  is 
held  by  those  whose  syntax — or,  say,  their  collective  parsing — poses 
phrases,  clauses  and  even  sentences  as  subjects,  objects,  etc.,  will  later 

be  shown  to  be  superficial. 
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“A  passenger  struck  a  freight/7  I  may  add:  “I  saw  the  colli¬ 
sion.” 

In  the  latter  expression,  “the  collision77  revives  in  mind 
what  previously  was  expressed  by  “A  passenger  struck  a 
freight.77  Moreover  what  is  thus  revived  has  doubtless  taken 
its  place  as  central  and  part  of  a  central  thought.  In  doing  so, 
however,  it  has  radically  changed  its  character;  its  elements 
have  fused,  and  that  so  completely  that  recognition  of  them 
ceases. 

That  such  is  the  case,  may  be  seen  to  better  advantage  on  fur¬ 
ther  examination  of  the  illustration  offered  on  page  125.  Given 
“Brown  invited  me.  Therefore  I  came,77  it  will  presumably 
be  granted  that  what  is  intended  by  “Therefore77  is  expressed 
by  “Because  Brown  invited  me.77  Let  now  this  intended  mental 
total  be  extended,  becoming  the  total  expressed  by  “Because 
Brown,  who  is  a  friend  of  mine,  invited  me,  I  came.77  Moreover, 
in  the  expression  of  this  extended  total,  let  “Therefore77  take, 
as  before,  the  place  of  “Because  Brown  invited  me/7  expression 
assuming  now  the  form  of  “Brown  invited  me.  Therefore, 
who  is  a  friend  of  mine,  I  came.77 

In  this  expression  it  appears  that  “Brown  invited  me/7 
though  reinstated  by  “Therefore/7  is  not  exhibited  in  detail, 
“Brown77  not  being  distinct  enough  in  mind  to  continue  (  or 
“be  referred  to77  by  “who77)  as  subject  of  “is.77 

It  appears  accordingly  that  lateral  thought,  in  becoming  as 
a  whole  a  part  of  what  is  central,  fuses  into  what  cannot  be 
rated  as  a  thought. 

The  further  question  rises,  whether  a  thought  can  at  first  be 
fused  and  afterward  expanded  into  details,  and,  if  so,  with  what 
results  of  linguistic  interest.  To  illustrate,  let  the  diagram 

f  passenger 

I  saw  a  collision  strike 
y  freight 

suggest  that,  on  arriving  at  the  mental  stage  exhibited  by  “col¬ 
lision/7  I  have  in  mind  a  phenomenon  as  yet  unrecognized  in 
detail;  that,  however,  the  idea  expressed  by  “collision/7  still 
continuing  in  mind,  unfolds  into  what  is  expressed  by  the  re¬ 
maining  words.  That  is,  as  a  blended  whole,  the  occurrence 
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described  is  final  term  of  a  central  thought;  and,  as  an  un¬ 
folded  trio  of  details,  it  forms  per  se  a  thought  which,  in  com¬ 
parison  with  the  first,  will  rank  in  thought-perspective  as 
lateral. 

In  the  mental  process  of  this  order  there  is  danger,  (see  pp. 
117-118)  of  a  misinterpretation  based  upon  the  identity  of 
blended  whole  and  unfolded  trio.  Such  identity,  it  should  be 
borne  in  mind,  is  purely  historical,  akin  to  that  of  bud  and 
fiower,  and  fails  to  imply  that  what  is  true  of  blended  whole 
is  also  true  of  unfolded  trio. 

To  illustrate  more  suggestively,  the  chrysalis  and  the  un¬ 
folded  insect  are  historically  one  and  the  same.  Yet,  other¬ 
wise  regarded,  the  chrysalis  (which  may  be  no  larger  than  an 
olive)  and  the  unfolded  insect  (which  may  have  a  wing-spread 
of  a  foot  or  more)  are  so  decidedly  different,  that  it  cannot 
safely  be  inferred  that  where  there  is  room  for  the  one  there 
is  room  for  the  other  also.  Hor,  in  view  of  time  elapsing,  can 
it  be  inferred  that  where  the  chrysalis  was  the  insect  of  neces¬ 
sity  is — or  that  a  particular  activity,  in  which  the  chrysalis 
may  be  implicated  with  something  else,  includes  the  unfold¬ 
ing  of  the  chrysalis  into  the  insect. 

So  too  of  thought,  the  blended  whole  and  the  unfolded  trio, 
though  historically  one,  are  on  the  other  hand  too  different  in 
character  and  too  presumably  successive,  to  permit  thought- 
membership  enjoyed  by  one  to  be  assumed  with  safety  of  the 
other.  In  particular  it  cannot  be  assumed  that,  because  the 
“collision”  of  the  diagram  is  the  object  of  “saw,”  therefore  the 
following  phrase  is  also  object  of  the  same. 

More  generally  stated,  the  process  of  unfolding  a  blended 
whole  into  a  trio  is  independent  of  the  process  by  which  that 
whole  is  used  with  other  ideas  in  forming  a  prior  trio.  Ac¬ 
cordingly,  in  the  ability  of  the  blended  whole  to  serve  as  mem¬ 
ber  of  a  given  thought,  I  do  not  find  the  slightest  indication 
that  the  unfolded  trio  does  or  can  do  the  same.  Indeed,  while 
I  find  the  blended  whole  to  be  a  part  of  central  thought,  I  find 
the  unfolded  trio  to  be  lateral,  and  wholly  exterior  to  centra) 
thought. 

To  make  this  clear,  I  amend  my  diagram,  enclosing  in  par- 
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entheses  what'  seems  to  me  to  represent  the  central  thought — - 
that  is,  all  words  to  “collision”  included.  If  now  a  total  ex¬ 
tended  thought  is  to  he  formed,  including  this  central  thought 
and  the  unfolded  trio,  this  last  must  be  in  relation  with  an  ele¬ 
ment  of  the  central  thought  (see  page  126)  and  doubtless  in  the 
relation  of  identity — or,  say,  equivalence — with  the  blended 
whole  expressed  by  “collision.”  How,  as  what  expresses  (1) 
the  blended  whole,  (2)  the  trio  of  unfolded  terms,  and  (3)  the 
relation  between  these  two,  impresses  me  as  plainly  lateral,  I 
put  it  in  brackets,  which  include  “collision”  and  all  remaining 
expressional  elements.  Accordingly, 

f  passenger  - 

(I  saw  a  [collision)  —  ]  strike 

[  freight 

This  diagram  expresses  now  three  thoughts,  the  portion  in 
brackets  exhibiting  equivalence  between  a  blended  whole  and 
an  unfolded  trio,  which  latter  is  itself  a  thought.  There  re¬ 
mains  accordingly  the  difficulty  of  using  this  (trio)  thought  as 
the  final  term  of  bracketed  thought — a  difficulty  which  a  later 
section  will  endeavor  to  solve.  Meantime,  supposing  this  dif¬ 
ficulty  overcome,  it  is  clear,  as  the  diagram  suggests,  that 
neither  the  lateral  trio  nor  any  element  thereof  has  entered  the 
central  thought  parenthesized. 

To  make  my  reasoning  conclusive,  I  must  give  it  general 
value.  Accordingly,  whatever  be  conceived  as  possibly  pro¬ 
dromic  to  the  unfolded  trio — be  it  a  blended  whole,  or  a  med¬ 
ley  of  unorganized  details,23  or  a  so-called  conjunction  or 
sentence-article  (e.  g.  “that”)24  or  the  speaker’s  promise  or  in¬ 
junction,  or  the  hearer’s  expectation,  or  the  mental  void-to- 
be-filled  or  reservation  of  mental  space  in  the  mind  of  either, 
or  mode  as  distinguished  from  entity,  or  the  shadow  cast  before 
by  a  coming  mental  image,  or  a  grin  et  preterea  nihil,  precur¬ 
sory  to  a  Cheshire  cat — whatever,  I  say,  be  conceived  as  the 

23  Any  introduction  of  such  into  central  thought  might  rank  with 
such  a  moving  of  my  house  (?)  as  should  consist  in  tearing  it  down 
and  hauling  the  materials  to  the  dumping  ground. 

24  This  word  may  rather  rank  as  the  sign  of  an  empty  category  later 
to  be  filled. 
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forerunner  of  the  unfolded  trio,  let  that  protean  forerunner  be 
expressed  by  P.  Let  also  the  relation  between  forerunner  and 
unfolded  trio  be  whatever  you  please,  expressed  by  “precedes.” 
Again  let  “passenger,”  “strike”  and  “freight”  be  accepted  as 
representing  any  three  ideas  which  can  together  constitute  a 
lateral  thought.  Finally,  let  “I  saw”  be  regarded  as  express¬ 
ing  any  two  ideas  which  together  with  P  can  form  a  central 
thought. 

Accordingly,  the  amended  diagram 

f  passenger  “ 

(I  saw  [P.)  precedes  strike 

which  now  may  be  regarded  as  of  universal  application. 

Under  the  hint  which  it  offers,  I  pass  now  in  review  the 
mental  operation  which  it  aims  to  indicate,  and  seem  to  find 
that  as  cerebration  continues,  after  reaching  in  the  expres- 
sional  act  what  is  indicated  by  P,  its  further  stages  are  dis¬ 
tinctly  lateral  to  the  preceding  (see  page  136).  Indeed,  I  find, 
in  all,  three  stages — or  grades  of  thought-perspective :  a  central, 
of  which  the  end  is  marked  by  P ;  a  lateral,  which  lies  abreast 
of  “P  precedes  strike” ;  and  a  sublateral,  which  coincides  with 
“passenger  strike  freight.”  In  short,  abstracting  from  the 
single  out  jutting  but  not  detached  idea  expressed  by  “strike,” 
I  find  that  the  unfolded  trio  of  thought  is  two  removes  from 
being  central. 

I  have  not  yet  however  completely  established  my  proposi¬ 
tion;  for  it  is  possible  to  conceive  a  mental  operation  partly 
the  reverse  of  that  above  described,  but  virtually  equivalent, 
and  therefore  to  be  reckoned  with.  To  indicate  this  operation, 
I  reverse  my  diagram,  continuing  all  my  symbols  in  their  foi- 
mer  universal  value,  but  somewhat  more  conspicuously  using 
distance  from  left  to  right,  to  indicate  the  passage  of  time. 
Accordingly  the  diagram 

(a)  I  saw . 


passenger  p 

(b)  strike  . is  followed  by . 

freight 
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by  which  I  mean  that,  after  “I  saw,”  but  before  the  recogni¬ 
tion  of  an  object  thereof,  the  trio  appears  as  such  in  detail, 
blending  promptly  into  wThat  is  consciously  recognized  as  a  re¬ 
lated  whole  (or  whatever  else  you  prefer),  which  whole  (ex¬ 
pressed  by  P)  then  takes  its  place  as  the  missing  final  term 
required  with  “I  saw.” 

Examining  this  more  awkward  and  exactly  so  much  more 
implausible  operation,  I  find  as  before  that  the  P  of  (b)  has 
entered  ( a )  ;  but  no  more  than  before  do  I  find  that  any  other 
element  of  (6)  has  entered  (a).  I  conclude  accordingly  that 
lateral  thought  cannot  become  a  member  of  central  thought. 

CENTEO-LATEKAL  THOUGHT. 

While  lateral  thought  cannot  become  a  member  of  central 
thought,  the  two,  as  already  indicated  on  page  126,  may  cooper¬ 
ate  as  a  larger  mental  total,  which  may  conveniently  be  known 
as  a  centro-lateral  thought.  To  illustrate,  “I  have  the  book 
you  wanted,”  in  which  my  possession  of  a  book  and  your  de¬ 
sire  for  it  appear  as  my  possession  of  what  you  desire — or,  say, 
of  a  particular  book. 

The  existence  of  such  totals  is  implied  by  the  existence  of 
lateral  thought  itself.  Eor  lateral  is  a  relative  term,  implying, 
as  that  to  which  one  thought  is  lateral,  another  thought  which  is 
comparatively  central,  just  as  the  background  of  a  picture  im¬ 
plies  a  foreground.  If  the  background  be  cut  out,  it  ceases 
to  be  a  background.  If  the  lateral  thought  be  isolated,  it 
ceases  to  be  lateral.  In  some  way,  it  and  central  thought  must 
constitute  a  mental  whole.  To  use  the  phraseology  of  Gram¬ 
mar,  the  two  must  be  joined. 

As  an  earnest  disbeliever  in  the  joining  of  thoughts,  as  com¬ 
monly  conceived — and  whether  conceived  as  in  the  nature  of 
sticking,  stitching,  spiking  or  fiat — I  confine  the  examination 
of  joining  to  the  only  type  which  I  can  imagine  to  be  available 
with  thoughts — to  what  may  be  known  as  interlocking. 

To  illustrate  this  objectively,  it  may  be  noted  that  a  con¬ 
necting  link  will  make  of  two  chains  one,  with  exactly  the 
solidity  with  which  it  is  itself  a  part  of  one  chain  and  the 
10— S.  &  A. 
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other.  So,  also,  “I  have  the  book  you  wanted”  has  all  the 
cohesion  that  belongs  to  “I  have  the  book”  or  to  “you  wanted 
the  book.”  In  general  then  it  may  be  claimed  that  centro- 
lateral  thought,  when  thus  constructed,  has  the  same  integrity 
as  either  central  or  lateral  constituent. 

THE  CENTROLATERAE  FACTOR. 

In  the  illustration  “I  have  the  book  you  wranted,”  the  idea 
expressed  by  “book”  is  plainly,  without  a  repetition  (pp.  116- 
117),  member  of  a  central  thought  expressed  by  “I  have  the 
book,”  and  member  of  a  lateral  thought  expressed  by  “you 
wanted  the  book.”  Accordingly,  of  total  centro-lateral  thought, 
the  idea  expressed  by  “book”  may  be  known  as  the  centro- 
lateral  factor — centro-lateral,  this  time,  in  the  sense  of  being 
central  as  well  as  lateral,  but  not  (as  in  the  preceding  title) 
in  the  sense  of  including  central  and  lateral  elements. 

In  such  an  integration  of  central  and  lateral  thought,  the 
former  may  be  said  to  share  a  factor  with  the  latter;  it  is 
however  a  little  more  convenient  to  put  it  that,  as  there  is  no 
room  in  central  thought  for  lateral  thought  or  any  of  its  fac¬ 
tors,  room  is  made  by  the  suppression  of  a  central  factor,  the 
space  made  vacant  being  occupied  by  a  factor25  of  lateral 
thought. 

Once  a  factor  of  lateral  thought  becomes  a  factor  also  of  cen¬ 
tral  thought,  it  plainly  becomes  a  central'  factor.  That  is,  in 
centro-lateral  thought,  the  once-thought  common  factor  of  its 
two  constituents — i.  e.,  the  centro-lateral  factor — is  central  ra 
the  central  constituent,  while  in  the  lateral  constituent  remain¬ 
ing  lateral. 

This  double  aspect  of  the  centro-lateral  factor  appears  in 
the  following  illustration:  “The  Episcopal  church  contains 

25  The  possible  simultaneous  use  of  two  ideas  as  members  of  two 
thoughts  has  been  examined  in  the  “Revision  of  Pronouns,”  appearing, 
to  he  extra-linguistic.  Compare  “I  have  the  book  who  (=1)  wanted” 
and  “I  have  the  book  you  whiched  (=had).”  The  simultaneous  use 
of  three  factors  abrogates  the  existence  of  one  thought,  as  appears  in 
experimenting  on  “I  have  the  hook”  and  “You  wanted  the  paper.”  So 
soon  as  three  factors  are  simultaneous,  there  remains  only  “I  have  the 
hook”  or  “You  wanted  the  paper”  or  “I  wanted  you,”  etc. 
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some  members  the  Democratic  party  claims.' ”  In  this,  my 
central  purpose  contemplates  the  inclusion  of  some  individuals 
in  a  particular  church.  I  also  however  go  out  of  religion  and 
into  politics,  for  the  lateral  purpose  of  specifying  the  intended 
individuals.  These  individuals  or  members,  which  in  my  ro 
ligous  purpose  were  doubtless  central,  continue  in  mind, 
as  I  carry  out  the  lateral  purpose.  But,  as  part  of  what  is 
lateral,  they  seem  to  me  now,  of  quasi-necessity,  lateral. 
Somewhat  similarly,  making  an  addition  to  my  house,  I  re¬ 
gard  the  original  outer  wall  as  a  constituent  of  the  principal 
structure,  when  I  am  in  that  structure,  but  rather  as  part  of 
the  addition,  when  I  am  occupied  therein.  So  also,  surveying 
the  completed  total,  whether  a  house  or  a  thought,  my  perspect¬ 
ive  recognition  of  it  seems  to  me  to  pose  the  simultaneous  factor 
as  central  in  what  is  central,  without  prejudice  to  its  beiug 
lateral  in  what  is  lateral.  At  least,  so  far  as  self-examina¬ 
tion  may  be  safely  trusted,  I  seem  to  use  an  idea  without  repe¬ 
tition,  as  member  of  a  central  thought  and  also  of  a  lateral 
thought,  which  is  perhaps  sufficient  ground  for  naming  it  after 
both  the  thoughts  in  which  it  serves. 

Strictly  speaking,  as  the  observer  of  my  own  cerebration,  I  must 
perhaps  conceive  myself  as  stationary,  while  the  panorama  of  my 
mental  pictures  moves  along  before  me.  However,  in  many  comparisons 
of  the  moving  and  the  stationary,  it  is  helpful  and  harmless  to  think 
of  what  moves  as  stationary,  and  vice  versa.  Accordingly,  let  the  mind 
be  conceived  to  move  from  thought  to  thought,  somewhat  as  the  body 
moves  from  place  to  place.  Somewhat  then  as,  in  a  passage  from  one 
valley  to  another,  the  intervening  ridge  which  at  first  was  in  the  north 
appears  now  in  the  south  as  a  constituent  element  of  a  second  scenie 
total,  without  an  intervening  disappearance,  and  hence  without  a  repeti¬ 
tion — so  also,  in  a  passage  from  one  thought  to  another,  the  mind, 
though  keeping  constantly  in  view  their  once-thought  common  factor, 
may  see  it  so  to  speak  on  the  other  side,  not  only  as  now  a  part  of  a 
thought  exciting  less  immediate  interest  than  the  former,  but  also  a£ 
itself  no  longer  so  impressive  as  at  first — as  lateral  now  instead  off 
central. 

(1)  Its  leadership  among  its  lateral  fellows . 

The  suggestion  offered  by  tbis  title  is  a  mere  revival  of 
wbat  was  noted  in  a  former  publication  (see  “Revision  of  the 
Pronouns,”  page  97),  namely,  that  every  thought  may  be  sensed 
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as  composed  of  any  single  element  and  a  remainder;  and  that 
the  remainder  may  be  sensed  as  merely  a  means  to  the  end  of 
amplifying  or  even  identifying  that  single  element. 

The  facility  of  such  a  sensing  appears  in  the  following 
illustration:  Catherine  eats  meat.  This  the  doctor  requires. 
So  Catherine's  meat-eating  is  the  leading  theme  of  conversa¬ 
tion  at  our  table/’  in  which  expression  the  italicized  words  ex¬ 
hibit  what  was  expressed  by  the  initial  sentence,  in  the  modi¬ 
fied  aspect  of  a  specific  eating — distinguished  (from  others) 
as  eating  of  meat  versus  fish,  etc. — as  Catherine’s  eating  versus 
yours  or  mine. 

The  inevitableness  of  sensing  lateral  thought  somewhat  as 
indicated,  so  soon  as  a  term  of  lateral  thought  is  also  a  term  of 
central  thought,  is  obvious,  the  very  centralness  of  such  a  term 
investing  it  with  a  prestige  or  primacy  unshared  by  its  lateral 
fellows.  For  in  my  illustration  the  lateral  idea-company  con¬ 
sists  at  first  (in  “Catherine  eats  meat”)  of  a  subject,  a  (rela¬ 
tion-forming)  action  and  an  object;  but  so  soon  as  this  action 
is  centralized  (as  in  “Catherine’s  meat-eating  is”  etc.),  the 
lateral  trio  is  rather  sensed  as  an  action  distinguished  by  its 
terms  or  personnel.  That  is,  the  uncentralized  elements  cf 
lateral  thought  become  the  satellites  of  what  is  centralized. 

(2)  Its  attendance  by  its  lateral  fellows. 

This,  in  the  very  nature  of  thought,  is  indispensable.  For 
if,  as  indicated  on  pp.  125-126,  one  of  a  thought’s  three  ele¬ 
ments  be  omitted,  what  is  left  is  not  a  thought.  In  particular, 
if  the  centro-lateral  factor,  in  becoming  a  member  of  a  central 
thought,  should  be  deserted  by  the  other  members  of  lateral 
thought,  there  would  no  longer  be  a  lateral  thought,  but  only 
fragments  linguistically  unavailable.  Thus,  given  the  uncom¬ 
pleted  central  thought  expressed  by  “The  doctor  wishes”  and 
the  completed  lateral  thought  expressed  by  “Catherine  to  eat 
meat,”  let  any  element  of  the  latter — say  “to  eat” — become  an 
element  of  the  former,  at  the  same  time  losing  fellowship  with 
other  members  of  the  latter — ceasing,  that  is,  to  be  itself  a  mem¬ 
ber  of  the  latter.  Taking  inventory  of  mental  stock,  as  now 


Owen — Hybrid  Parts  of  Speech. 


143 


arranged  on  the  linguistic  shelves,  I  find  one  piece  of  goods 
complete,  as  indicated  by  “The  doctor  wishes  to  eat,”  and  a  pair 
of  remnants  (i.  e.,  what  is  suggested  by  “Catherine”  and  by 
“meat”)  distinctly  unconnected  with  the  piece  and  even  with 
each  other.  In  short,  to  avoid  a  breach  of  integrity,  it  must 
be  recognized  that  “to  eat,”  in  addition  to  its  function  with 
“The  doctor  wishes,”  serves  to  name  the  relation-forming  ac¬ 
tion — or,  say,  the  action-formed  relation  (see  pages  153-154) 
between  “Catherine”  and  “meat.”  That  is,  although  becom¬ 
ing  centrally  a  noun,  “to  eat”  continues  laterally  a  verb,  some¬ 
what  as  Victoria,  in  becoming  Empress  of  India,  did  not  cease 
to  be  Queen  of  England.26 

As  however  for  convenience  the  idea  of  eating  was  conceived 
to  take  a  membership  made  vacant  for  it  in  the  central  thought, 
it  is  consistent  now  to  say  that  although  it  does  so,  it  does  not 
in  so  doing  cease  to  be  attended  by  its  fellows. 

It  would  however  be  carrying  this  figure  of  speech  too  far, 
to  say  that  the  lateral  factor,  in  becoming  a  member  of  central 
thought,  has  introduced  its  lateral  fellows  with  it.  Just  as, 
in  joining  hands  with  you  and  Brown,  I  become  a  member  of 
a  momentary  union,  without  dissolving  another  union  with  m37 
children,  who  are  clutching  the  skirts  of  my  coat,  so  also  the 
centro-lateral  factor  establishes  central  fellowship,  without  a 
loss  of  lateral  fellowship.  But  just  as  the  children  do  not  be¬ 
come  a  part  of  the  group  consisting  of  men,  but  only  of  the 
larger  group  consisting  of  men  and  children,  so  also  the  lateral 
fellows  of  the  centro-lateral  factor  do  not  become  a  part  of  the 
central  thought,  but  only  of  the  larger  centro-lateral  thought. 

Somewhat  thus  I  would  reconcile  the  antagonism  between 
grammatical  “lumpers”  and  “splitters” — between  those  who  call 
the  object  of  “wishes”  “all  that  follows,”  and  those  who  call 
it  “to  eat”  alone — by  saying  that  the  object  is  “to  eat”  attended 
by  the  other  lateral  elements. 

26  So  also  it  might  be  shown  that,  if  either  “Catherine”  or  “meat” 
were  omitted,  although  by  a  closer  analysis  three  terms  might  still  be 
found — as  in  “Catherine  to  eat”  interpreted  as  “Catherine  to  use  food” — 
the  thought  so  constituted  would  be  an  unintended  thought,  and  might 
be  ranked  with  no  thought  at  all,  in  the  expressional  purpose  of  the 
speaker. 
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(3)  Its  central  factorships. 

These  are  theoretically  three:  as  first  term,  as  mid-term, 
as  last  term — that  is,  what  serves  as  a  factor  of  lateral  thought 
may  also  be  the  first  or  the  last  or  the  mid-term  of  central 
thought. 

Mid-term  factorship  however  does  not  occur  except  in  cases 
which  may  be  neglected  for  reasons  indicated  on  pages  114- 
116. 

Last  terms  Grammar  ranks  as  sometimes  adjective  and 
sometimes  substantive,  according  as  the  mid-term  is  the  rela¬ 
tion  of  substance  to  its  own  attribute  (as  in  “Roses  are  red”), 
or  some  other  relation.  Continuing  to  regard  the  nature  of 
thought-membership  as  the  only  adequate  ground  for  differen¬ 
tiating  parts  of  speech,  I  neglect  this  distinction.  I  confine 
myself,  however,  in  the  interest  of  clearness,  to  the  case  in 
which  the  last  term  is  by  Grammar  ranked  as  substantive. 

Both  the  first  and  last  terms,  with  the  above  exception,  Gram¬ 
mar  ranks  as  substantive.  As  it  is  not  now  important  to  differ¬ 
entiate  their  services  in  thought  construction,  I  accept  them  as 
one  species,  restricting  examination  to  the  more  convenient  case 
in  which  a  term  of  lateral  thought  is  also  last  term  of  a  cen¬ 
tral  thought. 


(I)  Its  lateral  factorships. 

These  are  plainly  three:  as  first  term,  as  mid-term,  as  last 
term.  That  is,  what  serves  as  factor  of  central  thought  may 
be  the  first  or  last  or  mid-term  of  lateral  thought. 

As  indicated  on  pages  142  and  143,  whichever  lateral  factor 
is  also  central  factor,  it  will  be  still  attended  by  its  lateral  fel¬ 
lows.  Accordingly,  in  its  cooperation  with  central  thought  to 
form  a  larger  mental  total,  the  lateral  thought  will  pose  before 
the  mind  as 

(a)  a  mid-term  attended  by  first  and  last  terms  (or,  say,  a 
relation  between  two  terms) — or 

(b)  a  first  term  attended  by  mid-term  and  last  term — or 

(c)  a  last  term  attended  by  first  term  and  mid-term. 
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Case  (c),  in  which  one  car  of  a  thought-train  may  be  said 
to  be  drawn  by  the  rear-end,  is  often  first  thought  backward 
and  expressed  by  the  passive  voice.  For  instance,  “I  have  the 
book  you  desire”  is  displaced  by  “I  have  the  book  desired 
by  you.”  Consideration  of  the  passive  voice  however  would 
essentially  repeat  conclusions  to  be  derived  from  examination 
of  the  active.  This  aspect  of  Case  (c)  accordingly  will  be  neg¬ 
lected. 

When  on  the  other  hand  Case  (c)  is  expressed  by  the  active 
voice,  as  in  “I  have  the  book  you  desire,”  its  interpretation  in¬ 
volves  the  repetition  of  an  effort  made  in  a  “Revision  of  the 
Pronouns”  (pages  97-102) — an  effort  in  this  case  to  exhibit 
“You  desire”  as  a  restrictive  adjunct  of  “book.”  Such  a  rep¬ 
etition  would  not  bring  to  the  classification  of  verbal  hybrids, 
for  which  I  am  now  preparing,  any  aid  which  is  not  offered  al¬ 
so  by  case  (&).  Accordingly  this  aspect  also  of  case  (c)  will 
for  the  present  be  overlooked. 

(5)  Its  double  factorships. 

From  the  preceding  sections  it  appears  that  any  factor  of 
lateral  thought  may  also  be  used  as  any  factor  of  central 
thought;  that  the  use  of  a  lateral  factor  as  central  mid-term  has 
no  practical  importance;  that  its  use  as  central  first  term  does 
not  need  to  be  examined;  that  moreover  the  lateral  last  term 
does  not  need  to  be  considered  in  any  central  factorship. 

Consideration  of  double  factorships  accordingly  may  be  con¬ 
fined  for  the  purpose  of  initial  classification,  to  the  following 
cases: 

(a)  the  lateral  mid-term  is  central  last  term. 

(b)  the  lateral  first  term  is  central  last  term. 

Obviously  (b)  can  develop  no  usage  which  in  current  classi¬ 
fication  would  be  ranked  as  what  I  mean  by  hybrid,  but  only 
double  service  as  a  noun.  It  will  be  found  however  to  supply 
the  conditions  necessary  for  the  occurrence  of  the  verbal  ad¬ 
jective  and  verbal  adverb. 

(a),  on  the  other  hand,  will  be  found  to  occasion  the  verbal 
noun. 
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( 6)  Its  expression  by  a  ve7°bal  noun. 

To  illustrate,  in  what  is  expressed  by  “Astronomers  declare 
the  sun  to  exceed  the  moon/’  a  last  term  is  required  for  “As¬ 
tronomers  declare/’  to  complete  the  central  thought.  As  such 
a  last  term,  only  a  single  element  of  the  lateral  thought  can 
operate  (see  pages  129;  134-139).  This  element  plainly 
cannot  he  what  is  expressed  by  “sun” ;  for  there  is  no  declaring 
a  sun  exceeding  the  moon,  or  a  sun  toward  exceeding  the  moon 
(compare  pages  159-162).  It  also  cannot  be  what  is  expressed 
by  “moon;”  for  there  is  no  declaring  a  moon  exceeded,  etc.  It 
can  only  he  the  excess. 

According  to  this  convenient  view,  which  will  he  defended  on 
pp.  168-184,  the  immediate  object  of  “declare”  is  “to  exceed.” 
What  is  expressed  by  “to  exceed,”  accordingly,  alone  succeeds 
in  entering  the  central  thought  expressed  in  part  by  “Astron¬ 
omers  declare.”  By  this  entrance  however  “to  exceed”  does 
not-  secede  from  fellowship  with  “sun”  and  “moon,”  the  three 
continuing  to  express  a  thought  which,  in  comparison  with  the 
central  thought,  is  lateral,27  the  detailed  exhibition  of  what  as¬ 
tronomers  declare  being  ranked  as  an  excursus,  compared  to 
their  making  a  declaration  (see  page  134).  All  ideas  expressed 
however  are  members  of  the  total  centro-lateral  thought — a 
whole  made  such  by  the  interlocking  of  the  central  and  the  lat¬ 
eral  thoughts.  This  interlocking  is  effected  by  the  factorship, 
of  the  singly  thought  excess,  in  central  as  well  as  in  lateral 
thought.  The  excess  accordingly,  though  once  thought  only, 
has  a  structural  position  of  its  own  in  each  of  the  two  thoughts ; 
and  these  positions  are  different.  In  central  thought  the  idea 
of  excess  enjoys  a  membership  which  entitles  the  corresponding 
word  for  it  (“to  exceed”)  to  rank  as  a  noun.  In  lateral  thought 
that  idea  has  a  membership  which  entitles  that  word  to  rank  as 

27 1  do  not,  however,  mean  that  such  is  of  necessity  the  case.  I 
might  have  said,  ‘‘According  to  the  declaration  of  astronomers,  the 
sun  exceeds  the  moon”,  in  which  their  declaring  is  lateral,  and  what 
they  declare  is  central.  But  as  I  have,  in  the  illustration  actually 
adopted,  begun  by  centralizing  their  declaring,  I  am  bound  to  pose  the 
detailed  exhibition  of  what  they  declare,  as  relatively  lateral,  unless 
the  extended  mental  landscape  is  to  realize  the  impossibility  of  con¬ 
taining  a  foreground  only. 
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a  verb.  As  accordingly  centrally  nonn  and  laterally  verb, 
that  word  makes  good  its  claim  to  rank  as  a  verbal  nonn. 

(7)  Its  expression  by  a  verbal  adjective . 

This,  as  indicated  on  page  145,  may  occur  when  a  lateral 
first  term  is  central  last  term. 

In  illustration  I  offer  a  lateral  thought  containing  ideas  ex¬ 
pressed  by  “Catherine,”  “the  relation  of  eater  to  food”  and 
“apples.”  This  thought  may  be  expressed  not  only  by  “Cath¬ 
erine  to  eat  apples,”  but  also  by  “Catherine  eating  apples,”  etc., 
although  with  variant  effects  to  be  examined  later. 

Let  now  this  “Catherine”  of  lateral  thought  appear  as  also 
final  term  in  a  central  thought,  the  centro-lateral  total  being 
rendered  by  “The  doctor  saw  Catherine  eating  apples.”  At 
first  sight  the  result  is  disappointing;  for  w7hile  the  idea  ex¬ 
pressed  by  “Catherine”  is  plainly  enough  at  the  same  time  a 
central  and  a  lateral  factor,  it  is  not  in  either  factorship  a  mid¬ 
term.  The  word  expressing  it  is  merely  twice  a  noun — in 
neither  factorship  a  verbal  element— therefore  not  a  verbal  hy¬ 
brid — accordingly  foreign  to  the  present  investigation. 

The  resultant  double  factorship  of  a  closely  associated  idea 
will  however  repay  examination — a  double  factorship  which 
in  the  present  illustration  is  occasioned  by  the  choice  of  “Cath¬ 
erine”  to  serve  as  central  factor  with  “The  doctor  saw,”  as 
may  be  shown  to  best  advantage  after  noting  what  occurs  when 
the  choice  of  lateral  term  for  central  service  falls  upon  the  eat¬ 
ing,  or  in  other  words,  the  relation  (of  eater  to  food)  -forming 
action  (See  pages  153,  154). 

In  the  latter  case — that  is,  when  that  which  enters  central 
thought  is  the  relation  (i.  e.  when  the  eating  is  the  object  of 
“saw”) — the  other  lateral  ideas  (expressed  by  “Catherine”  and 
“apples”)  attend  it  without  there  being  any  need  of  recognizing 
further  relations.  Thus,  in  “The  doctor  saw  Catherine  eat  ap¬ 
ples,”  there  is  no  occasion  to  anaylze  Catherine’s  apple-eating 
into  her  eating  and  an  eating  of  apples — an  analysis  which 
would  require  the  recognition  of  a  relation  between  “Catherine” 
and  “eat,”  and  another  relation  between  “eat”  and  “apples.” 
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What  is  seen  is  sensed  as  rather  one  phenomenon  than  two — 
rather  Catherine’s  gastronomic  doings  wTith  the  apples,  than 
her  performance  of  the  eating  plus  what  may  be  indicated  by 
the  words  “the  eating  affected  the  apples.” 

Perhaps,  indeed,  on  hearing  only  so  much  as  “The  doctor 
saw  Catherine . you  for  a  moment  imagine  “Cather¬ 

ine”  to  be  the  object  of  “saw” — to  be,  that  is,  as  well  as  “The 
doctor,”  one  of  the  terms  between  which  there  holds  a  relation 
of  seer  to  seen;  and  this  interpretation  would  require  any  fur¬ 
ther  added  element  of  thought  to  be  in  a  further  relation  with, 
it  might  be,  “Catherine.”  But  the  appearance  of  “eat”  at  once 
dispels  this  illusion;  “eat”  displaces  “Catherine”  from  the 
membership  so  prematurely  assumed,  and  takes  its  place  as 
^object  of  “saw,”  while  serving  still  as  mid-term,  or  relation- 
namer,  with  “Catherine”  and  “apples.” 

An  occasion  for  such  analysis  does  however  occur  in  “The 
doctor  saw  Catherine  eating  apples.”  In  this  expression,  “Cath¬ 
erine”  (again  at  first,  but  this  time  rightly  and  finally)  enters 
central  syntax  as  the  object  of  “saw.”  As  “eating”  comes  up- 
•on  the  scene,  being  in  any  well-inflected  language  formally  in¬ 
capacitated  for  service  as  the  central  first  or  last  or  mid-term, 
it  cannot  like  “eat”  (above)  displace  either  “Catherine”  or  any 
other  central  term,  but  must,  as  warrant  for  any  affiliation  with 
the  central  thought,  exhibit  a  relation  with  some  central  term — 
in  the  present  case,  a  relation  with  “Catherine.” 

How  thus  far  “eating”  has  not  been  recognized  as  in  any  re¬ 
lation  with  whatsoever  it  may  be,  but  as  itself  exhibiting  the 
relation  (that  of  eater  to  food)  between  “Catherine”  and  “ap¬ 
ples.”  So  soon,  however,  as  “apples”  (in  the  special  attention 
given  first  to  the  central  syntax  of  “Catherine”  and  next  to  the 
relation  of  “eating”  with  “Catherine”)  be  for  an  instant  un¬ 
heeded,  “eating”  naturally  ceases  to  be  regarded  as  furnishing 
a  relation  between  “Catherine”  and  “apples,”  “Catherine”  and 
“eating”  being  rather  recognized  as  in  the  relation  of  actor  to 
his  own  act. 

Also  “eating”  and  “apples”  are  recognized  as  in  the  relation 
“■of  action  to  its  own  actee  (object),  “apples”  being  thus  admit- 
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ted  as  a  further  increment  of  the  now  developed  total:  “The 
doctor  saw  Catherine  eating  apples.” 

In  short,  in  the  crowding  of  individual  lateral  factors,  to 
hnd  their  places  in  the  growing  total,  original  grouping  has 
been  lost.  “Catherine  eating  apples”  no  longer  indicates  a 
single  group  composed  of  two  terms  and  their  relation,  hut 
rather  two  groups  of  which  the  one  consists  of  “Catherine,” 
“eating”  and  their  relation,  while  the  other  consists  of  “eating,” 
“apples”  and  their  relation.  Accordingly  the  idea  named  by 
“eating”  now  is  doubly  a  factor  of  thought — once  in  what  is 
expressed  by  “Catherine  eating,”  and  again  in  what  is  expressed 
by  “eating  apples.” 

It  appears  accordingly  that  the  total  thought  expressed  by 
“The  doctor  saw  Catherine  eating  apples”  includes  no  less  than 
three  constituent  thoughts,  which  might  have  been  developed 
into  the  judgments  expressed  by 

{a)  The  doctor  saw  Catherine. 

(b)  Catherine  was  eating. 

(c)  The  eating  affected  apples. 

In  “The  doctor  saw  Catherine  eating  apples,”  the  relation 
expressed  in  ( b )  by  “was”  has  been  stripped  of  no  longer,  ad¬ 
missible  assertion,  and  understood  (pp.  120-2;  163,  note  38) 
with  “eating,”  which  is  used  adjunctively  with  “Catherine.” 
As  this  relation  (strictly  that  of  actor  to  his  own  act)  is  lin¬ 
guistically  ranked  as  a  mere  variety  of  substance-to-attribute  re¬ 
lation  (see  note,  p.  155),  “eating,”  in  its  adjunctive  association 
with  “Catherine,”  virtually  ranks  as  what  is  called  an  adjective. 

Again,  in  “The  doctor  saw  Catherine  eating  apples,”  the  re¬ 
lation  expressed  in  (c)  by  “affected”  has  been  stripped  of  no 
longer  admissible  assertion,  and  incorporated  in  the  meaning 
of  “eating,”  which,  thus  including  the  relational'  idea  expressed 
by  “affected”  (or  “was  in  the  relation  of  action  to  actee”), 
governs  as  its  object  “apples,”  operating  accordingly  as  what  is 
called  a  verb.28 


28  As  prepositions  also  govern  objects,  my  conclusion  is  not  of  neces¬ 
sity  correct,  and  can  be  made  so  only  by  such  an  examination  of  the 
prepositional  function,  as  may  show  that  prepositions  do  not  doubly 
operate  in  such  a  case.  Meantime  I  content  myself  with  remarking, 
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That,  however,  in  “The  doctor  saw  Catherine  eating  apples,” 
the  relations  expressed  by  the  “was”  of  ( b )  and  the  “affected” 
of  ( c )  are  usually  much  less  keenly  sensed  than  in  the  above 
interpretation,  is  eminently  probable.  They  are  rather  replaced 
by  a  vague  “All’s  well !” — a  facile  “Vidit  quod  esset  bonum” — 
an  assurance  that  somehow  “eating”  goes  with  (i.  e.  is  in  rela¬ 
tion  with)  “Catherine”  in  the  usual  way  (that  is,  in  relation 
usual  with  term  and  adjunct),  therefore  operating  as  an  adjec¬ 
tive — and  a  consciousness  that  “eating”  governs  “apples”  as  its 
object  (the  former  and  the  latter  being  related  as  action  to  its 
own  actee),  therefore  operating  as  what  is  called  a  verb. 

Of  the  possible  judgments  (a),  (b),  and  (c),  it  is  plain  that 
in  the  expression  “The  doctor  saw  Catherine  eating  apples,” 
(a)  is  central;  (b),  reduced  to  a  mere  conception,  is  lateral  to 
(a)  and  forms  with  it  a  centro-lateral  total,  “Catherine”  be¬ 
ing  singly  thought  instead  of  twice  in  succession;  ( c ),  reduced 
to  another  mere  conception,  is  plus-quam  lateral,  forming  with 
(a)  and  (b)  a  further  augmented  total,  “eating”  being  also 
singly  thought,  instead  of  twice  in  succession. 

Without  insisting  further  on  the  minor  differences  in 
thought-perspective — and  roughly  posing  “eating”  and  what 
precedes  as  comparatively  central,  and  “eating”  and  what  fol¬ 
lows  as  comparatively  lateral — I  note  that  in  central  fellowship 
“eating”  is  an  adjective,  and  in  lateral  fellowship  a  verb,  and 
thereby  entitled  to  rank  as  a  verbal  adjective  in  distinction 
from  an  adjectival  verb. 

That  modes  of  interpretation  thus  far  followed  will  now  and 
then  encounter  difficulty,  must  be  admitted.  For  instance,  in 
the  sentence  “Being  ill,  my  son  deferred  his  departure” — corn- 

subject  to  future  correction,  even  on  my  own  part,  that  prepositions, 
presumably  all  of  them  originally  spatial,  in  their  primary  meanings 
name  relation  to  what  serves  as  a  landmark,  e.  g.  “On  Mont  Blanc”; 
that  spatial  relation  to  a  landmark  is  a  substitute  for  absolute  posi¬ 
tion,  enforced  by  the  linguistic  unavailability  of  the  latter;  that  other¬ 
wise  position  would  rank  (with  horizontally,  bulk  or  contour)  on  a 
footing  with  other  attributes;  that  actually  preposition  and  its  object 
are  a  mere  expedient  for  expressing  what  structurally  operates  ex¬ 
clusively  as  an  adjective  or  adverb;  that  actual  mental  operation  would 
be  utterly  misrepresented,  in  “The  doctor  saw  Catherine  at  home,”  by 
supposing  a  relation  between  “Catherine”  (or  “saw”)  and  “at,”  and 
another  relation  between  “at”  and  “home”. 
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monly  ranked  as  offering  a  verbal  adjective  construction — I 
am  unable  to  find  that  double  function  of  “Being”  as  adjective 
(to  “son”)  and  verb  (to  “ill”)  which  to  me  is  the  verbal  adjec¬ 
tive  distinctive. 

Contrariwise,  on  looking  a  little  more  closely  at  the  thought 
expressed,  I  find  two  mental  counterparts  of  my  son  (see  pages 
117  and  118),  as  if  the  expression  employed  had  been  “My  son 
being  ill,  he  (my  son)  deferred  his  departure.”  Indeed  a  sec¬ 
ond  mental  picture  is  to  me  as  indispensable  as  in  “My  daugh¬ 
ter  being  ill,  my  son  deferred  his  departure.” 

The  duality  of  this  mental  picture  abrogates  of  course  its 
use  as  a  once-thought  factor  of  the  thoughts  expressed  by  “son 
being  ill”  and  “son  deferred.”  The  relation  of  this  pair  of 
thoughts  is  not  then  that  of  co-possessors  of  a  common  factor, 
but  some  other — possibly  that  of  concomitance  or  sequence — • 
presumably,  perhaps  you  will  admit,  the  relation  of  cause  to 
effect,  expressible  by  “on  account  of.” 

As  elsewhere  indicated  (pp.  168-184)  when  two  thoughts 
are  in  mutual  relation,  they  appear  as  nucleary  factors,  each 
attended  by  its  fellows ;  and  the  chosen  nucleary  factor  of  each 
thought  is  its  mid-term.  Accordingly,  to  give  correct  expres¬ 
sion  to  the  total  thought  suggested  by  my  illustration,  I  write 
— by  no  means  “On  account  of  my  son  being  ill,  etc,”  but  as¬ 
suredly — “On  account  of  my  son’s  being  ill,  etc.,”  (he  deferred 
his  departure)  his  deferring  was. 

When  such  an  expression,  being  duly  inflected,  rises  to  the 
dignity  of  an  ablative  absolute,  two  interpretations  offer.  The 
so-called  participle  (in  its  absence  a  participle  of  “esse”  may 
be  understood)  may  be  held  to  be  in  fact  a  verbal  noun,  in  the 
ablative  of  cause,  etc.,  etc.,  as  circumstances  may  require.  It 
is  peculiar  that  the  subject  of  this  ablative  verbal  noun  adopts 
the  case  of  the  verbal  noun  itself,  instead  of  repeating  either  of 
the  choices  respectively  made  by  the  verbal  noun  in  “ing”  (a 
virtual  subjective  genitive),  the  infinitive  (an  accusative)  or 
the  substantive  subjunctive  (a  nominative).  Such  agreement (  ?) 
of  subject  noun  with  verbal  noun(  ?)  may  be  explained,  how¬ 
ever,  as  arising  from  one  of  those  “attractions”  or  misapprehen¬ 
sions,  in  which  the  use  of  words  abounds — Compare  “Laissez 
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la  porte  grande  (ment)  ouverte.”  “Whom  do  men  say  that  I 
am  ?” 

Otherwise,  my  illustration  offers  one  of  those  legionary  cases 
in  which  a  form  of  syntax  eminently  proper  with  a  particular 
thought  (expressible  by  “on  account  of  my  son  who  was  ill”) 
has  been  employed  with  another  thought  (expressible  by  “on  ac¬ 
count  of  the  illness  of  my  son”)  with  which  it  is  improper — 
though  not  disastrously.  That  is,  linguistic  usage  has  followed 
its  habit  of  taking  an  ell  when  given  an  inch.  In  other  words, 
it  may  be  said  that  mental  and  sentential  syntax  do  not  tally, 
the  anatomy  of  the  sentence  being  morbid — a  phenomenon 
which  I  intend  to  examine  in  another  publication. 

The  word  which  thus  participates  in  functions  adjective  and 
verbal,  has  been  called  a  participle.  In  Grammar  however  this 
name  is  so  frequently  applied  to  forms  in  “ing,”  for  instance, 
without  discriminating  between  their  different  central  func¬ 
tions — sometimes  adjective,  but  also  often  substantive — -that  it 
is  safer  to  discard  the  word  in  favor  of  the  expression  “verbal 
adjective,”  taken  in  a  sense  so  broad  as  to  include  all  words 
which  simultaneously  serve  as  centrally  adjective  and  laterally 
verbal. 


(8)  Its  expression  by  a  verbal  adverb . 

As  an  introductory  illustration,  suppose  in  the  first  place  the 
judgments  expressed  by 
(■ a )  Catherine  sang  a  song. 

(b)  The  singing  was  plaintive. 

Wishing  to  make  of  (a)  the  central  element  of  a  larger  men¬ 
tal  total,  and  of  (b)  the  lateral  element,  I  use  the  interlocking 
method,  thinking  the  idea  expressed  by  “sang”  and  “singing” 
only  once,  and  obtaining  what  is  expressed  by  “Catherine  sang 
a  song  plaintive.”  As  however  “plaintive”  might  be  under¬ 
stood  as  belonging  with  “Catherine”  or  “song,”  I  avoid  this 
possibility  by  using  the  ending  “ly,”  as  sign  that  “plaintive”  is 
to  be  construed  as  adjunct  of  the  verb.  Accordingly,  “Cather¬ 
ine  sang  a  song  plaintively.” 
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In  this  expression  the  idea  of  singing  is  plainly  the  mid-term, 
of  the  central  thought  expressed  by  “Catherine  sang  a  song.” 
“Sang”  in  other  words  is  centrally  a  verb.  At  the  same  time 
the  idea  of  singing  is  that  of  which,  in  lateral  thought,  the 
plaintiveness  is  adjunct — that,  in  other  words,  with  which  the 
plaintiveness  stands  in  the  object-to-quality  relation.  In  lateral 
thought  accordingly  singing  operates  as  if  it  were  substance^ 
posing  moreover  as  subject,  or  first  term.  “Sang”  in  other 
words  is  laterally  a  noun29  (see  page  114,  note  9).  Combining 
statements,  I  hold  that,  in  “Catherine  sang  a  song  plaintively,”' 
“sang”  is  centrally  verb  and  laterally  noun — that  is,  a  nominal 
verb — by  no  means  a  verbal  noun. 

The  little  obscurity  of  this  case,  which  possibly  has  embar¬ 
rassed  other  cases,  may  be  relieved  as  follows : 

The  thinking  of  the  singing,  although  single,  has  two  aspects. 
In  the  former  it  fills  a  gap  which  may  be  indicated  by  the  ques¬ 
tion  “What  have  Catherine  and  the  song  to  do  with  each' 
other  ?”,  or  “What  is  their  relation  ?”.  The  use  of  “sang”  ex¬ 
hibits  this  relation  as  generically  that  of  actor  to  actee  (object) 
— specifically  as  that  of  singer  to  what  he  sings,  as  distinguished 
for  instance  from  that  of  composer  to  what  he  composes. 

This  relation  is  formative — that  is,  it  is  viewed  as  in  the 
process  of  formation,  rather  than  as  merely  existent.30  This 
formation  implies  a  formative  cause — or,  say,  an  action — the 
two  in  linguistic  thinking  being  hardly  separated.  Accord¬ 
ingly,  instead  of  formative  relation ,  I  substitute  relation  formed 

29  “Plaintively”  should  therefore  rank  as  strictly  adjective — or,  say, 
as  of  coordinate  rank  with  an  adjunct  of  either  first  or  last  term.  But 
the  perception  of  language-makers  was  not  of  the  clearest,  as  shown 
by  the  use — and  disuse — of  adverbial  endings.  Grammar,  assuming 
rationality  in  linguistic  practices  which  registered  such  perception, 
ranked  on  equal  footing  subject  and  object  of  the  verb;  distinguished 
adjuncts  of  the  first  two  as  adjectives,  and  adjuncts  of  the  last  as 
adverbs;  and  then — it  may  be,  weary  of  distinction-making — extended 
the  adverb  class  to  include  the  adjunct  of  any  other  adjunct  (ad¬ 
jective  or  adverb)  to  the  nth  degree  of  remoteness  from  its  term — this 
for  no  more  excellent  discoverable  reason  than  that  language-users 
happened  to  use  with  all  of  them  similar  endings,  although  an  adjunct 
is  strictly  ad -verlial  only  when  adjunctive  to  a  verb. 

Compare  “become”  with  “be”,  and  “acquire”  (in  the  sense  of  estab¬ 
lish  relation  of  owner  to  property)  with  “have”  (in  the  sense  of  be  in* 
that  relation). 
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by  an  action ,  the  relation  of  singer  to  what  is  sung  being 
obviously  established  by  the  act  of  singing. 

blow  obviously  what  is  conceived  in  one  aspect  as  relation 
formed  by  action — or  action-formed  relation — may  also  quite 
as  easily  and  quite  as  properly  to  be  conceived  in  another  aspect 
as  action  forming  relation — or  relation-forming  action — the  one 
being  merely  the  other  inverted.  More  particularly,  it  is  pos¬ 
sible  that  the  formation  of  relation  by  action  appears  in  one 
aspect  in  central  thought,  and  in  the  other  aspect  in  lateral 
thought. 

The  double  aspect  of  a  complex  idea  does  not,  however,  re¬ 
quire  its  double  formation  in  the  mind.  To  illustrate  quite  ob¬ 
jectively,  your  image  on  my  retina  is  actually  inverted;  yet  I 
sense  you  upright.  On  the  other  hand,  as  seen  through  a  com¬ 
mon  type  of  spy-glass,  your  image  is  actually  upright  on  my 
retina.  Unfamiliar  with  such  a  glass,  I  sense  you  as  standing 
on  your  head.  With  practice,  however,  I  learn  to  sense  you, 
as  thus  seen  also,  in  the  upright  position.  Obviously  it  is  pos¬ 
sible  for  me,  having  gained  the  new  power,  and  still  retaining 
the  old,  to  sense  you  in  either  position,  without  repeating  your 
image.  Suppose  once  more  that,  while  I  look  at  you  with 
one  eye  through  the  spy-glass,  into  the  other  (naked)  eye  be 
thrown  the  image  produced  by  actual  trees;  I  shall  now  pre¬ 
sumably  sense  you  with  your  head  pointing  toward  the  tree- 
tops.  But  if  into  that  other  eye  there  come  instead  the  image 
formed  by  an  inverted  lantern-slide  presenting  trees,  I  shall 
probably  turn  you  end  for  end,  to  match  you  with  the  trees. 
With  equal  ease  it  seems  to  me  I  can  in  central  thought  be  con¬ 
scious  of  an  action-formed  relation,  which,  without  a  repeti¬ 
tion,  is  in  lateral  thought  a  relation-forming  action. 

In  particular  I  see  no  difficulty  in  making  the  (action- 
formed)  relation  between  the  “Catherine”  and  the  “song”  of  (a) 
appear  as  a  (relation-forming)  act  described  as  being  plaintive 
in  (b).  In  other  words  the  verb  of  ( a )  has  become  the  sub¬ 
ject — that  is,  a  noun — in  (b). 

In  the  illustration  “Catherine  sang  a  song  plaintively”  I 
have  thus  far  merely  found  that  “sang,”  while  operating  as  a 
verb,  is  also  that  with  which  an  adjunct  is  associated — an  ad- 
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junct  of  the  special  type  regarded  as  an  adverb.  This  adverb, 
however,  hardly  shows  a  trace  of  the  promised  verbal’  function. 

To  exhibit  this,  let  (5)  “The  singing  was  plaintive”  of  page 
152  he  replaced  by  another  (&)  “The  singing  rent  hearts” — the 
expression  of  a  lateral  thought,  which  is  to  cooperate  with  the 
central  thought  expressed  by  (a)  “Catherine  sang  a  song,”  in 
forming  a  larger  centro-lateral  total. 

In  the  usual  way,  then,  let  the  singing  of  the  one  and  the 
other  judgment  be  once  thought  only.  That  is,  of  lateral  thought 
the  first  term  shall  be  also  mid-term  of  the  central  thought. 
As  in  the  case  presented  by  the  preceding  section,  lateral  first 
term  still  is  followed  by  lateral  mid-term,  which  in  turn  is  also 
followed  by  lateral  last  term.  That  is,  the  lateral  thought  is, 
so  to  speak,  stretched  out,  becoming  a  lateral’  and  a  plus-quam 
lateral,  much  as  if  the  elements  of  the  centro-lateral  total 
were 

(a)  Catherine  sang  a  song. 

( b )  Singing  was  rending  (disruptive). 

(c)  Rending  affected  hearts. 

Accordingly,  combining  (a)  and  (b)  as  indicated,  I  obtain 
“Catherine  sang  a  song  rending.”  As,  however,  in  this  shape 
“rending”  might  be  taken  as  an  adjunct  of  either  “Catherine” 
or  “song,”  the  ending  “ly”  shall  be  added,  to  make  it  certain 
that  the  rending  is  adjunctive  to  the  singing.32 

Accordingly  “Catherine  sang  a  song  rendingly.” 

The  combination  of  this  total  with  ( c )  is  analogously  ef¬ 
fected.  The  rending  is  once  thought  only;  its  element  “ing,” 
though  ambiguous,  will  succeed  in  suggesting  the  relation  ex¬ 
pressed  by  “affected.”  The  presence  of  this  relation  will  be 
somewhat  emphasized  by  compounding  “hearts”  with  “rend- 

32  Strictly,  the  recognition  of  ‘‘rending”  as  adjunctive  to  “singing” 
is  the  recognition  that  the  latter  is  to  the  former  in  the  relation  of 
cause  to  effect  (compare  page  201)  as  if  the  statement  were  made  that 
“singing  occasioned  rupture.”  In  linguistic  practice,  however,  this  re¬ 
lation  is,  in  the  use  of  adjuncts,  not  distinguished  from  the  relation 
of  action  to  its  own  actee  or  object,  nor  even  from  that  of  quality  to 
its  substance.  E.  g.,  “provocative”  (or  causing  provocation)  is  ad- 
jectively  ranked  on  a  par  with  “carnivorous”  (or  eating  meat),  and 
both  are  classed  with  “blue”  and  “heavy.” 

11— S.  &  A. 
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ingly.”33  Accordingly,  “Catherine  sang  a  song  heart-rend- 
ingly.” 

In  this  expression  “rendingly”  appears  in  adverbial  func- 
tion  in  its  relatively  central  fellowship  with  “sang,”  while  op¬ 
erating  also  as  a  verb  in  relatively  lateral  fellowship  with 
“hearts,”  thus  making  good  a  claim  to  rank  as  a  verbal  adverb* 


33  in  Greek,  compounding  is  unnecessary;  e.  g. ,  ravra  txovrcoO. 
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CHAPTER  II. 


THE  VERBAL  HYBRIDS. 

THE  VERBAL  NOUNS. 

An  embarrassing  misconception . 

The  study  of  some  verbal  nouns  is  embarrassed  by  the  fact 
that,  more  or  less  successfully,  Grammar  infects  expressions 
in  which  they  occur,  with  what  I  am  forced  to  regard  as  wrong 
interpretation.  I  refer  to  the  frequently  announced  opinion 
that  the  subject  of  the  infinitive  is  the  object  of  a  principal  or 
central  verl) — an  opinion  which  has  favored  the  untrue  gener¬ 
alization  (that  “idol”  of  the  class-room)  that  the  subject  of 
the  infinitive  is  put  in  the  accusative  case — a  generalization 
attended  by  the  more  or  less  conscious  derivative  superstition 
that,  for  reasons  wholly  inconceivable,  service  as  the  subject  of 
the  infinitive  inherently  necessitates  accusative  case,  whether 
formally  indicated  by  inflection  or  not — a  superstition  which  in 
turn  distorts  perception  of  thought-structure. 

To  deal  with  the  forms  of  this  mischief  in  the  more  conven¬ 
ient  order,  I  note  in  the  first  place  that  the  law  of  accusative* 
usage  is  heartily  violated  by  Spanish  in  “Le  favorezoo  por  ser 
yo  su  amigo” — literally  translated  by  “I  favor  him  by  reason 
of  I  to  be  his  friend” — also  in  the  exclamatory  usage  of  German 
and  English,  for  instance  “Er  so  etwas  thun!”  “What!  he  do 
such  a  thing!” — and  more  distinctly  in  the  following  lines  of 
Locksley  Hall:34  . 

34  These  I  quote  with  small  respect  for  the  editor’s  first  occurring 
comma,  deeming  that  the  sense  would  much  more  naturally  parallel 
that  of  my  other  examples,  than  he  what  he  has  indicated. 
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“I,  to  herd  with  narrow  foreheads,  vacant  of  our  glorious 
gains, 

Like  a  beast  with  lower  pleasures,  like  a  beast  with  lower 
pains !” 

That  the  rule  of  accusative  usage  should  thus  be  violated — 
that  indeed  it  would  have  been  much  better  always  to  use  the 
nominative — appears  to  me  essentially  axiomatic,  or  at  least 
demonstrable,  as  follows.  Nominative  inflection,  which  even 
in  the  case  of  an  action  has  come  to  indicate  the  use  of  an  idea 
as  merely  first  term  (and  not  at  al’l  the  exerter  of  activity, 
e.  g.  with  the  passive  voice)  is  quite  as  urgently  demanded  in 
the  infinitive  phrase,  as  it  is  in  the  sentence  complete.  If, 
in  “George  the  dragon  slew’7  I  need  to  use  in  a  highly  inflected 
language  (for  that  will  be  a  language  that  pays  little  heed  to 
the  order  of  words)  the  nominative  inflection  of  “George”  as 
an  indication  that,  in  a  thinking  which  includes  the  relation  of 
slayer  to  victim  (fixed  by  “slew,”  which  excludes  the  reverse 
relation  of  victim  to  slayer  expressible  by  “was  slain”)  you 
must  start  your  thinking  with  “George”  and  end  with  “dragon” 
(instead  of  starting  with  “dragon”  and  ending  with  “George”) 
in  order  to  develop  the  particular  thought  intended,  so  also,  in 
“Men  declare  George  the  dragon  to  have  slain,”  I  need  to  give 
you  a  warning  to  begin  subordinate  thought  with  “George,”  and 
not'  with  “dragon.”  That  is,  in  a  well-inflected  language,  I 
should  consistently  put  the  subject  of  the  infinitive  in  the  nom¬ 
inative  case. 

It  must,  however,  be  conceded,  that  in  linguistic  practice 
such  consistency  is  not  maintained.  My  illustrations  of  its 
maintenance  are  undoubtedly  exceptions.  The  subject  of  the 
infinitive  almost  always  takes  the  accusative  form.  But,  remem¬ 
bering  the  greater  desirability  of  the  nominative,  I  cannot  be¬ 
lieve  that  the  subject  is  put  in  the  accusative  because  it  is  the 
subject — but  rather  in  spite  of  its  being  the  subject.  The 
cause  of  its  accusative  form  I  have  accordingly  yet  to  find. 

To  illustrate  what  I  believe  this  cause  to  be,  let  one  Bobin- 
son’s  employment  of  Italians  appear  as  the  object  of  a  series  of 
verbs  which  form  a  diminuendo  in  their  ability  to  take  a  per- 
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son  as  their  object;  and  let  the  person  Kobinson  be  expressed 
throughout  by  “him,”  for  the  sake  of  its.  case-showing  power. 
Accordingly, 

(1)  “I  urged  him  to  employ  Italians.” 

In  this  expression  I  concede,  or  rather  contend,  that  what  is 
the  object  of  “urged”  is  not  at  all  “to  employ”  (attended  by  a 
subject  and  an  object)  ;  and  Grammar  I  believe  does  not  regard 
as  that  object  the  phrase  “him  to  employ  Italians.”  That  ob¬ 
ject  is  obviously  “him”  only,  total  meaning  being  otherwise  ex¬ 
pressible  by  “I  urged  him  toward  employing  Italians” — or  “to 
(in  the  sense  of  toward)  employ  Italians.” 

“To  employ”  is  commonly  ranked  as  a  “complementary  infin¬ 
itive” — a  phrase  which  to  me  is  valueless,  all  words  of  a  well- 
ordered  sentence  being,  in  thought-expression,  complementary, 
except  the  first,  which  initiates  that  expression.  Enough  for 
the  present  that  the  prepositional  phrase  “to  employ  Italians,” 
quite  analogously  with  “toward  employing  Italians,”  operates 
adverbially  to  indicate  the  figurative  goal  of  the  urging. 

There  is  then  no  relation  between  the  “him”  expressed  and 
the  employment  of  Italians,  except  the  relation  based  on  com¬ 
mon  implication  in  the  urging — a  relation  of  part  to  part  of 
a  rather  extended  whole — a  relation  which  also  holds  between 
“him”  and  “I”  or  “urged” — a  relation  which  is  certainly  far 
from  mentally  prominent.  Accordingly  the  “him”  expressed 
is  not  the  subject  of  “to  employ  Italians.” 

'No  doubt,  however,  a  subject  is  understood  with  “to  employ 
Italians;”  and  no  doubt  also  the  subject  understood  is  “him” — 
not  however  the  “him”  which  is  object  of  “urged,”  but  another 
“him”  of  identical  meaning,  two  mental  counterparts  of  one 
and  the  same  -  individual  appearing  together  upon  the  scene.35 

35  As  I  shall  not,  in  this  forecast,  specially  consider  the  verbal  noun 
in  cases  of  this  sort,  I  note  at  this  point  that,  in  “I  urged  him  toward 
him  employ  Italians”,  the  “toward”  is  namer  of  a  relation  between  a 
first  term  “urged”  and  a  last  term  “employ”.  Now  a  relation,  whether 
expressed  by  what  is  ranked  as  a  preposition  or  by  what  is  ranked  as 
verbal,  poses  its  following  term  (the  preceding  term,  demonstrably  a 
nominal  verb,  I  neglect)  before  the  mind  as  momentarily  substantive; 
or,  in  grammatical  parlance,  “employ”  as  object  of  “toward”  or  “to”  is 
centrally  a  noun.  As  mid-term  of  “him”  (understood)  and  “Italians”, 
“employ”  also  laterally  ranks  as  a  verb — accordingly  in  toto  as  a  verbal 
noun. 
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As  indicated  on  pp.  117  and  118,  the  equivalence  of  “him” 
expressed  and  “him”  understood  affords  an  unfortunate  oppor¬ 
tunity  for  misinterpretation,  that  equivalence  being  wrongly 
sensed  as  oneness.  Loosely  speaking,  the  object  “him”  and  the 
subject  ‘Ihim”  are  identical — are  the  same — are  one;  and, 
speaking  with  intentional  vagueness,  “him”  is  both  subject  of 
the  infinitive,  and  also  (though  in  another  service)  in  the  ac¬ 
cusative  case ;  or,  phrasing  distinctly  the  misinterpretation 
lurking  in  my  vaguer  statement,  the  subject  of  the  infinitive  is 
in  the  accusative  case. 

Strictly  speaking,  however,  my  final  statement  is  untrue,  or 
at  least  there  is  no  means  of  establishing  its  truth ;  for  the  sub¬ 
ject  of  the  infinitive  in  the  given  illustration  was  never  dis¬ 
tinct  enough  in  mind  to  even  raise  the  question  of  case,  to  say 
nothing  of  using  case  inflection.  But  the  statement  has  suf¬ 
ficient  look  of  truth  to  satisfy  the  average  user  of  speech,  if 
not  indeed  to  deceive  the  very  elect. 

In 

(2)  “I  asked  him  to  employ  Italians.” 

the  “him”  which  is  in  the  relation  of  employer  to  employee 
with  Italians — that  is,  the  subject  of  the  infinitive — is  some¬ 
what  more  distinctly  before  the  mind. 

In 

(3)  “I  desired  him  to  employ  Italians.” 

the  “him”  which  belongs  with  “to  employ  Italians”  is  even 
more  conspicuous,  tending  to  eclipse  the  “him”  which  is  ob¬ 
ject  of  “desired.”  Indeed  the  desire  cannot  be  regarded  as  af¬ 
fecting  any  one,  except  so  far  as  told  him.  That  is,  so  far  as 
any  “him”  is  object  of  “desired,”  the  expression  may  be  con¬ 
strued  as  meaning  “I  told  him  my  desiring  him  to  employ 
Italians.” 

At  this  point  I  believe  the  average  language-user’s  discrimin¬ 
ation  utterly  fails,  it  being  quite  too  much  to  ask  of  any  mind, 
in  the  haste  of  adapting  thought  to  linguistic  limitations,  to 
sense  the  “him”  as  mentally  double,  one  “him”  being  object  of 
“desired,”  and  the  other  “him”  the  subject  of  “employ.”  What 
happens  is  rather  this:  with  the  strengthened  recognition  of 
the  “him”  as  subject  of  the  infinitive  (and  therefore  properly 
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nominative,  as  argued  on  page  158),  there  exists  a  vague  sup¬ 
posing  that  somehow,  as  in  the  previous  cases,  what  is  now  re¬ 
garded  as  the  single  “him”  is  also  object  of  “desired”  and  in 
that  function  properly  accusative.  That  is,  the  form  which 
has  answered  in  other  cases  is  uncritically  accepted  in  a  case 
for  which  it  is  strictly  unavailable. 

In 

(4)  “I  wanted  him  to  employ  Italians” 
desire  is  no  longer  conceived  as  told,  and  “him”  entirely  ceases 
to  be  regarded  as  an  object  (the  direct  object  of  “wanted”) ; 
for  in  no  proper  sense  did  I  want  “him,”  but  only  his  employ¬ 
ment  of  Italians,  a  phenomenon  of  which  “him”  is  but  a  single 
factor,  no  more  worthy  of  preeminence  than  “Italians”  (com¬ 
pare  “I  wanted  Italians,”  further  conceived  as  employed  by 
him).  “Him”  accordingly  is  felt  to  be  merely  the  subject  of 
“to  employ.”  Nevertheless,  the  almost  synonomy  of  (3)  and 
(4)  may  be  assumed  to  blind  the  mental  eye  to  the  perception 
of  the  really  fundamental  structural  difference  in  thoughts  ex¬ 
pressed.  “Him”  accordingly  continues  to  be  used,  though 
“he”  is  strictly  the  required  form.36 


36  To  make  this  last  more  obvious,  I  paraphrase  (3)  by  “I  desired 
(=told  my  desire  to,  or  requested)  him  (that)  he  should  employ  Ital¬ 
ians.”  If  now  expression  is  to  restrict  itself  to  a  single  use  of  the 
pronoun,  it  is  obvious  that,  as  happens  with  the  indefinite  “whosoever” 
(e.  g.  “Be  polite  to  whomsoever — whosoever — meets  you”)  that  pro¬ 
noun  might  by  its  form  exhibit  either  its  fellowship  with  “I  desired” 
or  its  fellowship  with  “should  employ  Italians.”  Accordingly  there  is 
precedent  for  either  of  the  following  linguistic  expressions: 

“I  desired  him  ( - )  should  employ  Italians,”  or 

“I  desired  ( - )  he  should  employ  Italians.” 

And,  if  the  finite  form  be  displaced  by  the  infinitive,  either  of  the 
following  has  its  precedent: 

“I  desired  him  (- — )  to  employ  Italians,”  or 
“I  desired  ( - )  he  to  employ  Italians.” 

But  in  (4),  and  still  more  certainly  in  examples  yet  to  be  offered, 
there  is  no  “him”  thought  of  in  immediate  association  with  “wanted”. 
That  is,  I  must  not  paraphrase  (4)  by 
“I  wanted  him  (that)  he  should  employ  Italians,”  but  only  by 
“I  wanted  (that)  he  should  employ  Italians.” 

Now  in  this  expression  the  pronoun  has  only  one  function — that  of 
subject  to  “should  employ.”  There  is  no  opportunity  for  it  therefore 
to  take  an  accusative  form  for  the  sake  of  a  function  with  “wanted”. 
The  like  is  moreover  true  when  the  finite  verb  is  replaced  by  the  in¬ 
finitive.  That  is,  there  is  linguistic  reason  only  for  the  form  “I 
wanted  he  to  employ  Italians.” 


162  Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 


In 

(5)  “I  caused  him  to  employ  Italians/7  and 

(6)  “I  made  him  employ  Italians/7 

it  is  even  more  certain  than  in  (4)  that  “him”  is  in  no  rela¬ 
tion  (other  than  that  of  part  to  part  of  one  whole — see  p.  159) 
with  “caused77  or  “made.77  For  even  the  remoter  relation  sug¬ 
gested  by  “I  caused  for  him77  or  “I  made  for  him  that  he 
should  employ  Italians77  is  felt  to  he  gratuitous.  On  the  other 
hand,  the  more  immediate  relation  suggested  by  “I  caused  him77 
and  “I  made  him77  clashes  with  the  fact  that  I  didn’t  and 
couldn’t  do  either,  and  can  hardly  he  supposed  to  think  I  did. 

In 

(7)  “I  declared  him  to  employ  Italians,” 

I  seem  to  reach  a  climax.  Hot  only  I  cannot,  in  any  here 
available  sense,  declare  a  person,  hut  I  have  not  even  a  satis¬ 
factory  idea  of  what  such  declaration  might  he.  I  am  accord¬ 
ingly  very  certain  that  what  I  soberly  think  of  as  declared  is 
by  no  means  “him.”  Yet,  like  every  one  else,  I  blunder  along 
the  now  well-beaten  trail  of  perverted  syntax,  using  “him” 
instead  of  “he,”  as  before.  I  seem  to  be  haunted  by  a  vague 
responsibility  to  the  word  “declared,”  as  appears  to  be  clearly 
shown  by  the  passive  form  “He  was  declared  by  me  to  employ 
Italians.” 

I  am  aware  that,  in  this  last  expression,  it  may  be  urged 
with  some  appearance  of  justice,  that  “He”  is  rather  subject 
in  the  infinitive  phrase  (“He  to  employ  Italians”)  than  subject 
of  “was  declared.”  But  if  such  interpretation  be  accepted,  it 
follows  that  the  rule  of  accusative  subject  for  the  infinitive  is 
so  far  from  universal  (passive  usage  being  theoretically  always 
available  instead  of  active)  as  to  be  negligible  in  further  investi¬ 
gation. 

Again,  the  defender  of  the  accusative  usage  may  argue  that 
the  properly  accusative  subject  of  the  infinitive  undergoes,  in 
my  passive  illustration,  an  “undue  influence”  exerted  by  the 
principal  verb  (“was  declared”)  as  happens  also  much  more 
strikingly  in 

“Faites-moi  chercher,  si  quelqu’un  vient  me  demander.” 

Faites-moi  arriver  au  plus  tot.” 

Faites-les-lui  donner.” 
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If  such  explanation  be  accepted,  it  still  holds  true — and  this 
is  all  I  need  to  establish — that  the  form  assumed  by  a  possible 
subject  of  the  infinitive,  is  an  unreliable  guide  to  the  structure 
of  thought.  In  particular,  the  accusative  form  of  such  a  possi¬ 
ble  subject  should  not  betray  me  into  overhastily  regarding  it 
as  the  intended  object  of  a  more  central  verb.37 


How  they  operate  as  verbs. 

In  the  first  place  they  forego  assertion,  which  is  but  an¬ 
other  form  of  saying  that  the  lateral  thoughts  which  they  in 
verbal  function  cooperate  in  expressing,  are  by  no  means  judg¬ 
ments,  but  conceptions  (see  pages  121-122). 

Thus,  comparing 

(1)  “I  have  seen  an  express  train  strike  a  freight,”  and 

(2)  “I  have  seen  a  collision,” 

I  find  that  in  (1)  the  expanded  indication  of  what  I  have 
seen  is,  in  its  unassertedness,  exactly  on  a  par  with  the  unex¬ 
panded  indication  effected  in  (2)  by  the  word  Collision.”38 


37  in  this  connection  an  interesting  variant  of  infinitive  usage  may  be 
worth  a  passing  comment.  To  illustrate,  “To  exercise  would  be  good 
for  him”,  in  which  no  doubt  a  subject  for  “To  exercise”  may  be  found 
in  a  “he”  (or  “him”)  understood,  though  such  a  thinking  in  of  a  sub¬ 
ject  is  so  needless  as  presumably  to  be  neglected. 

The  like  may  be  assumed  of  the  rearranged  “It  would  be  good  for 
him  to  exercise.” 

By  further  change  the  latter  becomes  “For  him  to  exercise  would  be 
good”  or  “a  good  thing”,  in  which  the  recognition  of  “for  him”  as  an 
associate  of  “good,”  may  persist — or  not. 

On  the  other  hand,  in  such  an  expression  as  “For  him  to  exert  him¬ 
self  is  not  to  be  expected,”  “For  him”  can  hardly  be  regarded  as  as¬ 
sociated  with  the  whole  or  any  part  of  “is  not  to  be  expected.”  Thought 
appears  to  have  been  reconstructed,  “him”  becoming  subject  of  “to 
exert,”  and  the  “For”  now  operating  on  “him  to  exert  himself”  much  as 
“to,”  as  commonly,  operates  on  “exert” — that  is,  as  sign  that  in  some 
way  the  following  phrase  is  to  take  a  substantive  position  in  the  syntax 
of  the  expressional  total,  the  preposition  being  regularly  followed  by 
what  is  substantively  apprehended. 

38  That  I  might  desire  to  express  belief  in  the  expanded  indication 
offered  by  (1),  and  that  linguistic  means  of  doing  so  may  be  developed, 
I  do  not  for  a  moment  doubt.  But  obviously,  were  I  to  lay  the  burden 
of  my  belief  on  whatever  could  endure  it,  I  should  quickly  overburden 
you.  Such  utterances  as  “If  I  (whom  I  believe  to  exist)  were  you 
(whom  I  believe  to  exist),  I  (whom  again  I  believe  to  exist)  should 
take  better  care  of  myself  (whom  a  third  time  I  believe  to  exist)” 
are  so  intolerable,  that  their  non-occurrence  may  as  well  be  posed  as 
their  impracticability.  One  assertion  in  the  exhibition  of  one  expres- 
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In  the  second  place,  the  verbal  nouns,  in  their  verbal  activity, 
^continue  to  express  a  relation,  which  is  lateral  as  compared 
with  that  expressed  by  the  governing  word  (principal  verb),  but 
which  is  central  as  compared  with  other  relations  expressed  by 
the  possibly  extended  substantive  phrase.  To  illustrate,  in  “I 
caused  him  to  employ  Italians  from  Pittsburg,”  the  governing 
verb  exhibits  the  central  relation  of  cause  to  effect  between  “I” 
and  what  I  caused,  while  “employ”  exhibits  the  lateral  relation 
of  employer  to  employee  between  “him”  and  “Italians.”  But 
the  latter  relation  is  central  as  compared  with  the  relation 
(say,  of  thing  to  source)  exhibited  between  “Italians”  and 
“Pittsburg”  by  “  from.” 

By  further  illustration  it  might  be  shown  that  within  the 
bounds  of  lateral  thought,  however  much  extended,  the  relation 
expressed  by  the  verbal  noun  is  more  central  than  that  ex¬ 
pressed  by  what  is  ranked  as  a  preposition — or  any  other  part 
of  speech;  and  this,  in  my  own  differentiation  of  the  parts  of 
speech,  I  should  accept  as  entitling  the  verbal  noun  in  lateral 
service  to  its  commonly  admitted  verbal  rank. 

The  idea-trio  of  the  infinitive  phrase  may  sometimes  seem  to  he  a 
duo.  Three  terms  however  still  remain  in  fact,  although  it  be  at  times 
not  fully  certain  (and  less  important)  exactly  what  the  obscured  idea 
(more  commonly  the  final  term)  may  be.  To  illustrate,  in  “The 
doctor  wishes  me  to  eat,”  the  thought  condensedly  expressed  in  two 
terms  by  the  infinitive  phrase,  may  also  be  expressed  in  three  terms 
by 

me — to  eat — food, 

me — to  perform — (the  act  of)  eating, 

me — to  be — eating, 

in  which  the  infinitives  in  turn  suggest  relations  of  eater-to-what-he- 
eats  (not  for  instance  the  relation  expressed  by  “enjoy”  or  “digest”), 
of  actor-to-his-own-action,  of  actor-to-his-action  regarded  rather  as  rela¬ 
tion  of  substance-to-attribute  (or  accident). 

Sometimes  it  is  the  first  term  that  is  obscured.  In  “Je  fis  batir  une 
maison”  the  actor  (the  builder  of  the  house)  may  be  understood  (e.  g. 
“some  one”)  or,  as  I  am  rather  inclined  to  believe,  entirely  unheeded. 
According  to  the  latter  view,  the  first  and  last  terms  of  the  infinitive 


sional  purpose,  however  amplified,  may  be  accepted  as  the  linguistic 
norm.  The  merely  apparent  exceptions  offered  by  an  extraneous  state¬ 
ment  interlocked  or  merely  parenthetical,  as  well  as  those  afforded  by 
-the  use  of  verb-forms  sometimes  assertive  but  not  so  at  the  moment, 
will  be  considered  as  they  occur.  For  assertion  following  non-assertion, 
■see  pages  129-134. 
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phrase  are  the  act  of  building  and  the  house,  the  mid-term  or  relation 
between  them  (incorporated  in  what  is  expressed  by  “batir”)  being  that 
of  action  to  its  own  actee. 

Sometimes  first  and  last  terms  are  both  obscured.  In  “The  doctor 
likes  to  eat,”  the  obvious  doer  of  the  eating  is  himself,  and  that  which 
is  eaten  is,  with  equal  certainty,  eatables.  That  is,  both  the  actor  and 
the  actee  are  within  easy  mental  reach.  Whether  they  be,  in  this  and 
the  preceding  cases,  actually  presented  by  multiple  symbolization,  or 
inferred  from  idea-environment — or  even  neglected,  to  the  extent  of 
remaining  more  or  less  subconscious — may  be  overlooked,  because  it  is 
unimportant,  and  because  it  is  hardly  to  be  expected  that  different 
minds  should  operate  alike.  That  however  in  some  way  a  relation  be¬ 
tween  two  terms  should  be  distinguishable  in  the  infinitive  phrase  ap¬ 
pears  to  me  a  sine  qua  non,  the  indication  of  such  relation  being  the 
essential  characteristic  of  every  word  to  be  ranked  as  verbal. 

Sometimes  indeed  no  terms  at  all  appear  to  be  findable,  thought  ap¬ 
pearing  quite  unrecognized  in  detail.  To  illustrate  from  Italian, 
“Piove”  suggests  a  phenomenon  which  may  be  regarded  as  mentally 
pictured  without  details,  partly  because  they  are  not  mentioned  and 
partly  because  two  people  can  hardly  be  found  to  agree  upon  the  nature 
of  the  details.  (Compare,  Raining  is  occurrent.  The  present  phenom¬ 
enon  is  rain.  The  usual  energy  is  in  cause-to-effect  relation  with 
raining,  etc.) 

If  now  the  question  rise:  what  part  of  speech  is  “Piove”?,  tlie 
answer  plainly  will  be  that  it  is  not  a  part  of  speech  at  all,  but  the 
whole  of  a  speech — a  speech  complete — a  speech  which  indeed  does  not 
say  much,  but  does  say  all  that  is  required  of  it.  “Piove”  in  short, 
although  a  single  word,  has  acquired  the  power  of  expressing  what  is 
commonly  expressed  by  three,  that  is,  a  judgment — or,  to  speak  with 
possibly  greater  precision — that  which  would  become  a  judgment,  if 
sensed  in  detail.  In  view  of  this  augmented  power,  “Piove”  may  be 
called  a  pregnant  verb,  and  even  more  properly  a  sentential  verb  or  a 
one-word  sentence. 

In  “Dice  che  piove”  analogy  invites  a  ranking  of  the  final  word  as 
a  one-word  clause,  or  clausal  verb — that  is,  a  word  with  all  the  powers 
of  a  clause.  Although  as  such  it  is  in  all  strictness  part  of  a  speech, 
it  is  too  large  a  part  to  rank  among  what  Grammar  means  by  the  “parts 
of  speech”,  and  accordingly  may  be  neglected  in  the  examination  of 
their  hyrids. 

How  they  operate  as  nouns. 

I.  The  Usual  Interpretation. 

To  give  to  this  the  advantage  of  the  utmost  plausibility,  sup¬ 
pose  by  way  of  illustration  that  you  say  (1)  “ Astronomers  de¬ 
clare  the  sun  to  exceed  the  moon”,  and  that  I  answer  you  by 
saying  (2)  “I  declare  that  myself.” 
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In  my  answer  what  is  declared  is  plainly  “that” ;  and  what 
is  meant  by  “that”  is  plainly  what  was  meant  by  “the  snn  to 
exceed  the  moon.”  Of  these  essential  synonyms  it  is  natural  to 
assume  that  they  do  not  differ  in  syntax — that,  as  “that”  is  the 
object  in  the  second  sentence,  so  also  in  the  first  the  object  of 
“declare”  is  “all  that  follows.”39 

The  fundamental  objections  to  this  assumption  have  been 
sought  already  in  the  nature  of  linguistic  thinking  as  examined 
under  the  title  “Lateral  Thought”  (pages  134-139).  At  pres¬ 
ent,  from  the  viewpoint  and  in  the  phraseology  of  Grammar,, 
additionally  and  subordinately, 

To  this  interpretation  it  may  be  objected: 

(a)  That  it  hardly  allows  the  existence  of  a  verbal  noun. 
For  if  in  the  above  illustration  the  object  of  declare  (1)  is  “all 
that  follows” — if,  in  other  words,  “all  that  follows”  constitutes 
the  noun  which  stands  as  object  of  “declare” — plainly  “to  ex¬ 
ceed”  is  not  the  object  of  “declare”  and  therefore  not 
in  fellowship  therewith  itself  a  noun,  but  only  a  frac¬ 
tion  of  that  object  and  therefore  only  a  fraction  of  a  noun. 
Accordingly,  “to  exceed,”  if  named  according  to  its  double 
function  with  “declare”  and  with  “sun”  and  “moon,”  can  only 
be  known  as  a  verbal  noun-fraction.  As  however  the  error 
committed  at  this  point  may  lie  in  naming  rather  than  inter¬ 
pretation,  I  raise  the  present  objection  solely  to  discredit  in  a 
general  way  the  authority  of  Grammar,  feeling  that  the  pseudo¬ 
science  here  as  elsewhere  shows  itself  a  guide  by  no  means 
blindly  to  be  followed. 

(&)  That  it  stops  half-way.  To  illustrate,  given  “I  rather 
expect  my  brother  to  meet  me”,  if  you  asked  me  of  what  “my 
brother  to  meet  me”  is  the  object — a  question  which  I  may 
answer,  as  the  maker  of  the  thought  expressed,  with  some 
authority — I  answer  that  I  mean  it  as  the  object  by  no  means 
of  a  mere  expecting,  but  of  an  expecting  further  conceived  as 

39  The  fact  that,  in  well  inflected  languages,  “the  sun”  and  “the 
moon”  would  be  unmistakably  in  the  accusative  case,  suggesting  pos¬ 
sibly  that  “declare”  exerts  an  influence  on  case-selection — as  if  each  one 
of  the  elements  of  “sun  to  exceed  moon”  were  more  or  less  the  object  of 
“declare” — I  ignore  as  of  no  reliability,  as  indicated  in  the  initial  sec¬ 
tion  of  this  chapter. 
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peculiar  to  myself,  and  only  of  a  partial  character  at  that.  In¬ 
deed  no  other  expectation  of  the  meeting,  so  far  as  I  am  aware, 
exists,  nor  have  I  thought  of  any  other;  and  yet  I  do  not  con¬ 
sider,  and  I  do  not  understand  that  Grammar  considers,  “ail 
that  follows”  as  the  object  of  “I  rather  expect” — that  is,  of  all 
that  precedes.  It  would  accordingly  appear  that  the  present 
case  is  one  of  those  in  which  sauce  for  the  goose  is  also  sauce 
for  the  gander — that,  if  the  possible  massing  of  “I  half-way 
expect”  is  not  effected  with  a  view  to  governing  the  following 
clause,  the  possible  massing  of  “my  brother  to  meet  me”  with 
a  view  to  being  governed  by  the  preceding  clause,  is  presum¬ 
ably  also  not  effected. 

(c)  That  it  ignores  analogous  cases.  To  illustrate,  “I  ex¬ 
pect  (1)  the  Herald  to  expose  Durand”  may  be  replaced  by 
“I  expect  (2)  the  Herald’s  exposure  of  Durand,”  with  only 
negligible  variation  of  the  thought  expressed.  Accordingly, 
so  far  at  least  as  possible,  the  object  of  “expect”  (1)  and  the 
object  of  “expect”  (2)  should  be  interpreted  alike.  But 
Grammar  I  believe  does  not  regard  the  immediate  object  of 
“expect”  (2)  as  “all  that  follows.”  (Compare  illustrations, 
page  172.)  There  is  accordingly  apparent  inconsistency  in  so 
regarding  the  object  of  “expect”  (1). 

(d)  That  it  disregards  established  mental  habit.  This  ob¬ 
jection  may  be  indicated  very  briefly,  as  mental  habit  will  be 
emphasized  (pp.  176-178)  in  the  defense  of  another  interpreta¬ 
tion.  Meantime  let  it  be  supposed  that,  before  the  develop¬ 
ment  of  the  infinitive  phrase,  the  makers  of  language  had 
formed  the  habit  of  regarding  every  extended  object  of  a  verb 
as  consisting  of  a  nucleary  factor  attended  by  its  fellows,  some¬ 
what  as  indicated  in  (2)  of  the  preceding  paragraph.  Such  a 
habit  having  been  established,  the  linguistic  chances  lie  against 
the  development  of  another  mode  of  sensing  the  object,  e.  g.  as 
“all  that  follows.”  Just  as  a  single  architectural'  type  is  apt 
to  characterize  the  race  which  is  left  to  its  own  devices,  so  also 
a  single  mode  of  thought  construction — and  that  by  no  means 
always  the  best — is  apt  to  become  the  linguistic  norm,  to  the 
neglect  of  others.  Accordingly  the  habit  of  posing  the  objec¬ 
tive  clause  as  a  nucleary  factor  attended  by  its  fellows,  once 
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established,  the  probability  of  sometimes  posing  such  a  clause 
as  an  objective  total — the  probability  that  what  may  be  called 
collective  syntax  will  occur — is  comparatively  small.  More¬ 
over,  broadly  and  figuratively  speaking,  it  is  much  more  prob¬ 
able  that  in  thought-masonry  individual  blocks  will  at  once  be 
moved  to  their  proper  places  than  that,  first  of  all,  sub-struc¬ 
tures  will  be  formed,  which  burdensome  masses  afterward,  with 
an  augmented  effort  quite  unnecessary,  must  be  moved  to  their 
required  places. 

While  suggesting  mental  operation  different  from  my  own,  I  may 
add  that,  given  the  expectation  of  an  object,  excited  by  “Astronomers 
declare”,  a  careless  mind  may  lose  it,  if  succeeding  numerous  details 
too  much  crowd  upon  attention — so  far  lose  it,  that,  in  spite  of  the 
plainly  stated  “Astronomers  declare  the  sun  to  exceed  the  moon”,  if  I 
ask  for  a  repetition  of  my  statement,  I  may  be  told  that  “In  the  opinion 
of  astronomers,  the  sun  exceeds  the  moon.”  That  is,  the  expectation 
of  an  object  has  faded;  from  lateral,  the  infinitive  phrase  has  changed 
to  central;  though  not  by  me  asserted  as  the  main  expressional  pur¬ 
pose,  it  is  sensed  as  what  deserves  assertion,  which  is  formally  given 
to  it  in  the  attempted  repetition. 

Such  mental  operations  merely  show  that,  as  often  happens,  the 
linguistic  mechanism  has  failed  to  work  as  intended,  the  blame  in  the 
given  illustration  being  fairly  chargeable  upon  the  listener’s  careless¬ 
ness.  They  are  of  small  importance  to  the  student  of  linguistic  thought 
or  expression. 

II.  A  Preferred  Interpretation. 

In  presenting  this  I  use  a  mathematical  illustration,  because 
of  the  mental  and  expressional  precision  to  which  we  are 
trained  in  quantitative  operations.  Accordingly  I  note  that 
the  expression  3:2::12:11  is  known  as  the  statement  qf  an 
arithmetical  proportion — a  proportion  being  defined  as  the 
equality  of  two  ratios. 

Now  obviously  equality,  indicated  by  the  foursquare  lying 
dots,  may  also  be  indicated  by  the  word  ‘‘equals.”  To  com¬ 
plete  the  translation  of  mathematical  symbols  into  usual  lang¬ 
uage,  “equals”  must  in  grammatical  parlance  be  provided 
with  a  subject  and  an  object.  These  lie  right  at  hand,  the  lat¬ 
ter  being  offered,  as  some  might  claim,  by  “12 :11”,  which  may 
be  rendered  in  words  by  “12  to  be  in  relation  with  11 ;”  for 
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the  two  dots  express  a  ratio ;  and  a  ratio  is  merely  a  quantita¬ 
tive — or  say,  in  the  present  case,  a  numerical — relation. 

Let  me  now  adapt  the  proportion  formula  a  bit  more  closely 
to  my  purpose.  Accordingly  3>2::12>11,  in  which  expres¬ 
sion  the  previously  altogether  indefinite  ratios  are  displaced  by 
ratios  definite  to  this  extent,  that  they  are  ratios  of  excess.  In 
this  expression  it  is  as  obvious  that  12  is  conceived  to  exceed 
11,  as  it  is  in  the  isolated  mathematical  statement  “12  >11.”' 
Accordingly,  it  is  strictly  proper  to  render  “12  >11”  by  “twelve 
to  exceed  eleven.” 

Adopting  now  the  method  of  those  who,  in  “Astronomers 
declare  the  sun  to  exceed  the  moon,”  regard  the  object  of  “de¬ 
clare”  as  “all  that  follows,”  I  propose  the  total  “twelve  to  ex¬ 
ceed  eleven”  as  the  object  of  “equals.”  Indeed,  completing 
my  translation  of  mathematical  into  linguistic  phraseology,  and 
obtaining  “Three  to  exceed  two  equals  twelve  to  exceed  eleven,” 
I  move  you  that  the  object  of  “equals”  is  “all  that  follows,”  and 
also  that  the  subject  of  “equals”  is  all  that  precedes. 

That  I  have,  however,  directly  antagonized  the  mathematical 
view,  is  obvious.  A  proportion  is  defined  as  an  equality — that 
is,  a  particular  relation — between  two  ratios.  These  ratios  also 
are  themselves  relations,  attended  moreover  by  their  terms,40 
and  therefore  with  them  constituting  thoughts.  If  accordingly, 
to  mathematical  apprehension,  total  thoughts  were  what  should 
pose  as  equal  one  to  the  other,  they  could  hardly  have  been 
overlooked,  being  so  conspicuously  in  view.  It  was  doubtless, 
therefore,  advisedly  that  proportion  was  defined,  not  at  all  as 
an  equality  of  thoughts  (or,  say,  equations  or  inequations,  as 
the  case  may  be)  but  as  an  equality  of  ratios-— that  is,  an 
equality,  or  special  relation,  obtaining  between  a  member  of 
one  thought  and  a  member  of  another  thought.  I  find  accord¬ 
ingly  that,  in  the  procedure  of  Mathematics,  not  a  total  thought^ 
but  only  a  single  nucleary  member  thereof,  although  unsepar¬ 
ated  from  its  fellow  terms,  is  regarded  as  forming  part  of  an¬ 
other  thought. 

It  appears  accordingly  that  the  method  of  Grammar  and  that 
of  Mathematics  are  mutually  antagonized.  Personally  cher- 


40  Indeed  the  ratios  can  not  be  identified  without  their  terms. 
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ishing  a  far  profounder  respect  for  the  latter  science,  I  shall 
follow  the  precedent  which  it  appears  to  offer,  in  forming  my; 
interpretation  of  the  case  in  hand. 

Abandoning  then  collective  syntax,  I  shall  took  for  what 
may  be  called  individual  syntax — a  sentence-structure  corre¬ 
sponding  to  the  structural  arrangement  of  thought-details. 

Be  turning  with  this  intention  to  my  illustrative  “ Astronomers 
declare  the  sun  to  exceed  the  moon,”  I  am  prepared  to  believe 
that  thought  expressed  by  the  infinitive  phrase  is  sensed  pre¬ 
cisely  as  each  member  (i.  e.  3:2  and  12:11)  of  the  proportion 
3 :2  :  :12 :11 — that  is,  as  a  nucleary  factor  (the  excess)  attended 
by  its  fellow  terms.  In  other  words  I  sense  the  object  of 
“declare,”  as  if  the  infinitive  phrase  were  replaced  by  “an  ex¬ 
ceeding  of  the  moon  by  the  sun.”  That  is,  the  object  of  “de¬ 
clare”  is  the  nucleary  “to  exceed”  alone  (employed  as  a  noun), 
the  latter  being,  however,  attended  (as  a  verb)  by  what  exceeds 
(“sun”)  and  what  is  exceeded  (“moon”).  As  indicated  on 
pp.  134-139,  I  do  not  regard  the  lateral  ideas  attending  the  ex¬ 
cess  as  forming  part  of  the  central  thought  (two-thirds  of  which 
is  expressed  by  “Astronomers  declare”),  but  only  as  part  of 
the  lateral  thought,  and  therefore  also  of  the  centro-lateral 
thought  (expressed  by  the  entire  sentence). 

This  will  be  more  easily  seen,  if  I  change  the  verbal  order 
of  the  illustration,  obtaining 

“Astronomers  declare  to  exceed  the  sun  the  moon.” 

If  in  this  expression  you  center  your  vision  on  the  word  “de¬ 
clare,”  you  will  see  the  adjacent  words  to  the  left  and  right  so 
clearly,  that  we  are  near  enough  to  the  truth  in  saying  that 
“Astronomers  declare  to  exceed”  is  in  the  central  field  of  vision, 
while  “sun”  and  “moon”  are  in  a  lateral  field. 

You  will  however  perhaps  object  that  in  actual  practice  “sun” 
appears  before  “to  exceed.”  But  this  priority,  as  it  seems  to 
me,  expresses  merely  a  choice  of  the  lesser  evil  in  structure- 
exhibition — a  choice  quite  beside  the  question,  as  I  will  try 
to  establish. 

Conceding  that  mental  space  has  three  dimensions — or  any 
larger  number  preferred — it  is  obvious  that  what  may  be  called 
expressional  space  has  not  so  much  as  a  single  dimension  com- 
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plete ;  for,  especially  in  oral  speech,  one  word  can  only  be  after 
another,  not  above  or  below  it,  not  in  front  of  or  behind  it.  As 
the  flow  of  words  is  in  one  direction  only — as  a  word  can 
hardly  be  said  to  stand  before  another  which  as  yet  has  no 
sentential  existence,  and  therefore  can  scarcely  serve  as  land¬ 
mark  for  positional  relation — it  is  hardly  a  transgression  of 
figurative  bounds,  to  say  that  speech  is  semi-dimension  ah 
That  is,  one  may,  so  to  speak,  proceed  along  the  linguistic  line 
from  left  to  right  but  not  in  the  reverse  direction,  and  not  in 
any  direction  perpendicular  to  that  line. 

Operating  under  these  embarrassing  restrictions,  having  an¬ 
nounced  “Astronomers”  and  “declare,”  I  should  plainly  find 
it  advantageous  to  the  recognition  of  central  thought-construc¬ 
tion,  to  bring  in  at  once  the  remaining  central  term  “to  ex¬ 
ceed.”  But,  as  our  minds  are  thus  far  little  embarrassed  by 
accumulated  thought-material,  there  is  hardly  danger  that 
“sun” — if  now  brought  in  instead  of  “to  exceed” — will  be  mis¬ 
taken  as  the  object  of  “declare;”  and  as  such  a  mistake,  if 
made,  would  easily  and  promptly  be  corrected,  no  important 
harm  is  done  by  following  “declare”  with  “sun.” 

On  the  other  hand  the  recognition  of  lateral  thought-construc¬ 
tion — which  is  no  less  necessary — is  embarrassed  by  increased 
accumulation  of  thought-material  (which,  if  many  adjuncts 
were  introduced,  would  be  considerable),  and  will  be  particu¬ 
larly  aided  by  the  appearance  of  wmrds  for  its  terms  in  their 
natural  order. 

As  to  what  such  order  may  be,  I  note  that  the  verb,  as 
relation-namer,  indicates  a  mind-sensation  developed  by  a 
waning  and  a  waxing  idea — or,  say,  in  a  mental  transit  from 
a  first  term  to  a  last — or  the  how-I-feel  in  mentally  passing 
from  one  to  the  other.  Relation,  in  other  words,  is  ultimately 
sensed  as  holding  between  its  terms ;  and  the  word  which  names 
it  is  picturesquely,  and  so  far  helpfully,  put  between  the  words 
for  those  terms.  Accordingly,  in  spite  of  the  prevailing  order 
of  words,  apparently  adopted  in  the  interest  of  lateral  thought- 
construction,  I  find  no  reason  to  doubt  that  central  thought  and 
its  incorporation  of  what  is  lateral  are  rightly  indicated  by 
“Astronomers  declare  to  exceed  the  sun  the  moon.” 
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By  way  of  further  illustration  I  note  that,  given  “The  storm 
of  yesterday  killed  a  sallow,  white-haired  stranger  of  some 
ninety  years/ : ’  I  am  content  to  associate  the  destructive  energy 
of  the  storm  with  the  stranger/without  regarding  it  as  spread 
over  his  sallowness,  the  whiteness  of  his  hair,  and  his  some¬ 
what  extraordinary  age.  That  is,  while  in  a  way  it  may  he 
said  that  the  object  of  “killed”  is  all  that  follows  “killed,”  that 
total  hardly  takes  the  object  position  collectively,  but  rather  as 
indicated  by  (“The  storm  of  yesterday  killed  [a  stranger)  dis¬ 
tinguished  by  certain  characteristics”].  In  other  words,  the 
parenthesized  expression  and  the  bracketed  interlock.  The 
former  strictly  incorporates  the  latter  only  to  this  extent,  that 
it  incorporates  its  nucleary  factor. 

So  also  I  construe  my  leading  illustration,  as  most  easily  is 
shown  by  the  diagram: 

the  sun 

Astronomers  —  declare  —  to  exceed 

the  moon 

of  which  the  horizontal  expression  includes  the  middle  nucleary 
element  only  of  the  perpendicular.  That  is,  precisely  as  I 
negotiate  with  a  corporation  through  a  leading  official,  so  also 
a  central  thought  establishes  a  structural  union  with  a  lateral, 
through  a  leading  factor  of  the  latter;  and,  to  any  objecting  ad¬ 
vocate  of  collective  thought-construction,  it  may  be  answered 
that  such  procedure  meets  the  more  important  needs.  The 
difference  between  a  thought  collectively  used,  and  a  nucleary 
factor  attended  by  its  fellows,  is  the  negligible  difference  be¬ 
tween  a  whole  of  necessity  recognized  in  its  parts,  and  a  part 
thereof  unseparated  from  the  remainder. 

To  illustrate  quite  objectively,  suppose  you  ask  me  to  bring 
you  your  dog.  As  a  collectivist  in  syntax,  you  may  wish  me 
to  pick  up  the  creature  bodily,  and  carry  him.  But,  for  rea¬ 
sons  altogether  satisfactory  to  myself,  I  adopt  another  method. 
Catching  him  by  the  ear,  the  tail,  the  scruff  of  the  neck,  as 
suits  my  humor,  I  lug  him  to  his  master.  What  more  do  you 
want?  Or,  again,  I  am  to  haul  your  senseless  body  out  of  a 
pit.  Being  skilled  in  cow-boy  tactics,  I  cast  a  noose  around 
your  neck  or  waist  or  heels,  somewhat  as  my  convenience  indi- 
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cates,  and  drag  yon  out.  Are  yon  not  content  ?  Did  yon  ex¬ 
pect  me  to  get  a  stretcher  under  yon  and  lift  yon  decorously,  all 
together,  on  an  even  keel?  I  have  not  impaired  or  ignored 
yonr  bodily  integrity.  Indeed  it  was  my  confidence  that  yon 
would  hold  together  that  led  me  to  adopt  my  plan.  The  re¬ 
sult  completely  vindicates  that  confidence.  I  have  rescued 
yon  in  toto. 

But,  leaving  now  objective  illustration,  you  perhaps  object 
that,  although  a  pull  is  exerted,  on  the  nucleary  factor  of  lateral 
thought — a  pull  which  brings  that  factor  into  central  thought — 
and  although  the  pull  at  the  same  time  moves  the  total  lateral 
thought,  it  does  not  however  bring  the  whole  of  it  into  central 
thought.  That  such  is  the  case  I  concede,  believing  moreover 
that  it  cannot  be  otherwise.  If  rightly  argued  on  pp.  134-139, 
the  complete  incorporation  of  lateral  thought  in  central  thought 
is  possible  only  wdien  the  former  is  so  blended  as  to  lose  exist¬ 
ence  as  a  proper  thought,  appearing  in  thought-construction 
rather  in  the  aspect  of  a  single  idea. 

We  may,  however,  well  believe  that  lateral  thought  is  not  so 
blended.  Tor,  in  the  first  place,  words  being  signs  of  ideas, 
the  occurrence  of  the  individual  words  (“the  sun,”  “to  ex¬ 
ceed”  and  “the  moon”)  establishes  the  individual  thinking  of 
the  ideas  which  they  express,  at  the  moment  of  their  individual 
expression. 

Trying  now  to  ascertain  precisely  how  these  individually 
thought  ideas  enter  into  thought-construction,  I  note  that  the 
infinitive  clearly  shows  its  substantive  function  in  the  govern¬ 
ing  phrase — or,  say,  in  major  syntax.  As  prepositions  are 
followed  only  by  nouns  or  words  at  the  moment  regarded  as 
such,  the  commonly  prepositional  English  “to”  is  warning  that 
the  following  word,  or  else  the  whole  infinitive  phrase*,41  must 
be  construed  as  a  noun.  In  other  languages  a  similar  warn¬ 
ing,  often  additional,  is  effected  by  a  sometimes  inflected  arti¬ 
cle,  and  even  by  the  occasional  substantive  inflection  of  the  in¬ 
finitive  itself. 


41  In  my  illustration  it  is  hardly  rational,  and  would  apparently  he 
without  a  precedent,  to  rank  “the  sun”  or  “the  moon”  or  any  pair  of 
words  as  the  object  of  “declare.” 
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On  the  other  hand,  as  a  rule,  the  infinitive  makes  no  effort 
in  the  infinitive  phrase — or,  say,  in  minor  syntax — to  show 
what  is  its  subject,  or  even,  it  might  be  argued,  to  show  that  it 
is  itself  a  verb. 

In  Portuguese,  however,  the  usual  infinitive  ending  is  occa¬ 
sionally  followed  by  suffixed  forms  of  person  and  number  in¬ 
flection — a  procedure  which  my  illustration  will  reproduce 
with  full  efficiency,  if  I  change  it  into  “Astronomers  declare 
him  to  exceeds  thee.” 

In  the  infinitive  phrase  thus  modified,  it  is  plain  that  the 
subject  of  “to  exceeds”  (allowing  the  infinitive  subject  as  usual 
to  be  in  the  accusative)  is  the  third-personal  “him,”  and  not 
the  second-personal  “thee,”  which  would  require  “to  exceed- 
est.”  Operating  thus,  the  infinitive  does  its  duty  by  minor 
syntax  with  the  utmost  fulness,  and  leaves  no  doubt  whatever 
that,  in  the  infinitive  phrase,  it  is  indeed  a  verb. 

At  the  same  time,  as  shown  above,  the  “to”  (or  any  other 
expedient  employed  by  other  languages)  exhibits  clearly  the 
substantive  use  of  the  infinitive — or  else  the  whole  infinitive 
phrase — in  the  leading  clause.  Indeed,  as  in  any  well  inflected 
language  the  subject-place  in  that:  clause  would  be  preempted 
by  “Astronomers,”  it  is  plain  that  the  infinitive — or  else  the 
whole  infinitive  phrase — is  the  object  of  “declare.” 

In  determining  whether  it  be  the  infinitive  only  or  the  whole 
infinitive  phrase,  that  operates  as  object  in  the  leading  clause, 
I  emphasize  the  order  in  wffiich  the  infinitive  inflections  ap¬ 
pear — regarding  as  such  not  only  the  terminal  “s”  but  also  the 
initial  “to” — proposing  now  the  question,  how  far  the  prior 
occurrence  of  an  inflection  gives  assurance  of  its  prior  influence 
on  the  building  of  a  thought. 

Of  inflections  I  recognize  two  varieties,  one  of  which — for 
instance  the  sign  of  plurality,  that  of  future  time,  and  the 
superlative  ending — expresses  what  are  plainly  materials  to  be 
used  in  thought  construction.  This  variety  I  neglect,  as  it  does 
not  include  the  infinitive  inflections  now  to  be  examined. 

Other  inflections,  characterizable  as  instructional,  while  add¬ 
ing  nothing  to  materials  for  thought-construction,  show  in 
one  way  or  another  how  or  where  in  thought-construction  a 
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given  element  is  to  take  its  place.  Thus,  in  “The  University 
teaches  students  thorough^?/,”  the  ending  “ly”  adds  no  element 
of  thought  to  the  already  accumulated  total,  hut  shows  that  the 
idea  of  thoroughness — not  available  as  first  or  last  or  mid¬ 
term — must  associate  itself  with  teaching — not  with  any  other 
idea. 

Mow  to  attach  the  instructional  inflection  “ly”  to  any  other 
word  than  “thorough,”  to  put  it  by  itself  in  some  other  part  of 
the  sentence,  or  even  to  place  it  separately  after  “thorough,” 
would — more  or  less,  according  to  policy  adopted— imperil  in¬ 
tended  thought-construction.  I  conclude  accordingly  (1)  that 
instructional  inflections  are — and  apparently  must  be — intro¬ 
duced  at  the  moment  of  their  need;  and  (2)  conversely  that,  if 
at  a  given  moment,  inflection  which  exhibits  particular  syntax 
be  introduced,  that  introduction  may  be  accepted  as  indicating 
that  such  syntax  is  then  and  there  effected. 

Returning  now  to  my  modified  infinitive  illustration,  I  find 
that  “to  exceeds”  effects  two  exhibitions  of  instruction.  As  in¬ 
dicated  on  page  174,  the  “s”  is  busy  with  the  minor  syntax  of 
the  sentence.  On  the  other  hand,  the  “ to ”  is  busy  with  the  ma¬ 
jor  syntax.  Moreover  the  “to”  precedes  the  “s”.  According 
then  to  principles  of  priority  indicated  just  above,  it  appears 
that,  as  the  intructional  inflection  for  major  syntax  precedes 
the  one  for  minor  syntax,  so  also  the  major  syntax  itself  is  ef¬ 
fected  before  the  minor.  That  is,  the  infinitive — or  else  the 
infinitive  phrase — is  recognized  as  object  of  “declare”,  before 
there  is  any  recognition  that  “him”  is  the  subject  of  “exceed.” 

Row  before  this  latter  recognition  there  is  properly  speak¬ 
ing,  no  infinitive  phrase.  Uor  reasons  given  on  page  171  the 
element  “him”  indeed  is  present.  I  further  concede  that 
“to  exceed” — without,  as  yet,  the  personal  inflection — is  also 
present,  though  I  might  contend  that,  in  my  illustration,  “to” 
establishes,  as  object  of  “declare,”  an  infinitive  foreseen  to  be 
on  the  way,  before  its  appearance.  The  “him”  and  “to  exceed” 
are  at  the  most,  however,  no  more  than  tentatively  ranked  as 
subject  and  verb  thereof ;  for  such  a  ranking  would  be  overruled 
by  the  possible  “him  to  exceeded  thee”  (Uor  change  of  word- 
order,  see  pp.  131-133.)  Meantime  the  object  “thee”  has  not 
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appeared  at  all.  Allowing  then  for  considerable  difference  of 
opinion,  I  presumably  clash  with  none  in  saying  that,  at  the  mo¬ 
ment  in  which  “to  exceed”  acquires  a  place  in  major  syntax, 
fhe  minor  syntax  is  in  the  midst  of  its  effectuation.  Therefore 
•at  that  moment  no  whole  infinitive  phrase,  no  lateral  thought 
collectively  recognized,  much  less  a  blended  whole,  can  operate 
as  a  constructional  element,  because  none  thus  far  is  completed. 

Accordingly  my  several  indications  that  the  object  of  “de¬ 
clare”  is  either  the  infinitive  or  else  the  whole  infinitive  phrase, 
were  quite  •  unwarranted.  ~No  infinitive  phrase  as  yet  being 
constituted,  I  am  forced  to  reject  the  second  alternative.  Ac¬ 
cordingly  I  hold  that — in  grammatical  parlance — only  the  infin¬ 
itive  is  immediate  object  of  “declare”,  that — in  my  own  phrase¬ 
ology — only  a  single  nucleary  element  of  lateral  thought  (in 
the  present  case  the  mid-term)  operates  as  a  term  (in  the  pres¬ 
ent  case  the  last  term)  of  central  thought. 

In  further  support  of  the  preferred  interpretation  it  may  be  argued 
that  it  is  favored  by  pre-established  linguistic  habit.  To  illustrate 
the  special  force  of  this,  suppose  that  at  a  sleep-disturbing  cat  I  throw 
a  boot-jack,  and  that,  providentially  guided,  the  missile  takes  a  course 
that  would  land  it  exactly  half-way  between  the  offender’s  eyes.  The 
well-worn  question  arises  now,  which  way  the  cat  will  jump.  Exclud¬ 
ing  every  momentary  influence  except  the  boot-jack,  which  may  rank 
as  neutral,  I  presuppose  that  on  several  preceding  similar  occasions 
the  cat  has  been  thus  threatened  on  the  right.  I  imagine  that  any 
psychologist  would  overwhelm  me  with  reasons  why,  in  the  present 
case,  the  cat  will  jump  to  the  left.  So  too  I  doubt  not  he  would  con¬ 
vince  me  that,  for  lateral  thought  expressed  by  the  infinitive  phrase 
employed  in  illustration,  a  particular  mode  of  union  with  central 
thought  will  be  elected,  other  circumstances  being  equal,  provided  that 
mode  have  become  habitual,  before  the  development  of  the  infinitive 
phrase.  I  do  not  mean  by  this  to  indicate  that  the  infinitive  form  was 
late  in  development,  but  only  that  such  thought  as  the  infinitive  in 
well-developed  speech  expresses — namely,  the  mere  conception,  as 
distinguished  from  the  judgment — could  not  have  been  so  soon 
linguistically  expressed,  as  was  the  judgment.  For  obviously  what  one 
is  prepared  to  express  as  believed  to  be  true,  is  a  vastly  more  effective 
stimulus  to  speech,  than  what  one  merely  thinks  of  without  belief.  To 
illustrate,  let  language  proper  be  supposed  to  begin  when,  instructed 
by  the  observed  effect  produced  on  others  by  his  purely  reflex  cry,  the 
individual  utters  the  cry  with  the  conscious  purpose  of  producing  the 
effect.  This  beginning  will  plainly  rather  occur  when  I,  for  instance, 
sense  myself  as  actually  surrounded  by  wolves,  than  when  I  merely 
imagine  such  a  status;  and  what  I  intend  to  communicate  will  surely 
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be  my  danger  vouched  for  as  true,  and  not  a  mere  unvouched  for  sug¬ 
gestion.  In  short,  the  mechanism  of  speech  was  surely  developed  to 
express  what  may  be  variously  known  as  an  opinion,  a  belief,  or 
knowledge,  or  a  judgment — not  however  an  unendorsed  conception  or, 
say,  the  mere  material  of  a  judgments 

The  infinitive  was  however  very  possibly  employed  before  the  other 
verbal  forms.  But,  in  such  employment,  no  doubt  the  speaker’s  belief 
was  either  incorporated  in  the  meaning  of  the  infinitive,  or  regularly 
supplied  therewith — it  makes  no  essential  difference  which — in  order 
to  give  to  what  it  co-operated  in  expressing,  a  value  sufficient  to  war¬ 
rant  expression.  In  short,  although  the  infinitive  may  well  have  been 
the  first  employed  verbal  form,  it  must,  if  so,  have  been  employed  first 
in  the  expression  of  judgments — not,  that  is,  in  its  modern  function  of 
expressing  mere  conception. 

First  then  in  the  order  of  linguistic  development  comes  the  expression 
of  the  judgment.  The  expression  of  the  isolated  conception  never 
comes,  for  the  very  reason  that  it  is  not  the  first  to  come — •  because 
it  is  not  worth  expression.43  When  the  conception  is  expressed,  it  is  as 
part  of  a  larger  thought,  of  which  the  fundamental  element  is  a  judg¬ 
ment;  and  just  so  surely  as  the  simple,  in  thought  as  well  as  in  ex¬ 
pression,  precedes  the  complex,  just  so  surely  the  minimal  judgment 
expressible,  for  instance,  by  “The  sun  exceeds  the  moon”  (by  whatever 
form  in  fact  expressed)  preceded  the  extended  judgment  expressible  by 
“Astronomers  declare  the  sun  to  exceed  the  moon.”  I  hold  indeed  that 
the  expression  of  mere  conception,  which  must  figure  only  as  an 
element  of  extended  judgment,  was  not  attempted,  until  the  use  of 
means  adopted  to  express  the  minimal  judgment  had,  by  repetition, 
become  habitual. 

Now  the  particular  linguistic  means  employed  to  express  a  judgment 
imply  the  construction  of  the  judgment  according  to  a  particular  plan. 
As  I  have  elsewhere  argued,  belief  in  truth  or  untruth,  which  being 
added  to  a  conception  makes  it  a  judgment,  might  have  been  associated 
with  the  total  conception  (or  with  its  first,  or  with  its  final  term). 
In  actual  practice  it  was  associated  with  the  mid-term  or  relation. 
This  for  present  purposes  is  adequately  indicated  by  the  fact,  that 
untruth,  expressed  by  the  negative  adverb,  is  made  to  bear  upon  the 
verb;  that  truth  is,  as  you  please,  expressed  by  or  implied  with  the 
verb;  that  belief,  in  well-developed  speech,  is  indicated  by  a  modifica¬ 
tion  of  the  verbal  form — that  is,  by  the  indicative  mode.  In  short, 
when  a  conception  is  developed  into  a  judgment — when,  in  other  words, 
to  a  conception  there  is  added  belief  in  its  truth  or  untruth — the  ad¬ 
dition  is,  in  linguistic  thought,  associated  not  with  the  conception  re¬ 
garded  as  a  whole,  but  with  the  relation  thereof — which  latter  is  of 
course  attended  by  its  fellow  terms. 


42  For  the  translation  of  emotion  into  thought  descriptive  of  emotion, 
see  “Interrogative  Thought,”  page  360. 

43  For  the  poetical  use  of  mere  suggestion,  see  page  120,  note  14. 
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Accordingly  when  the  time  arrives  for  undertaking  to  use  a  concep¬ 
tion  as  the  would-be  term  of  a  judgment,  mind  is  under  the  influence 
of  a  habit  pre-established  in  the  adaptation  of  the  judgment  to  expres¬ 
sion — a  habit  of  regarding  the  conception  as  a  nucleary  term  attended 
by  its  fellow  terms. 

The  influence  of  such  a  habit  may  explain  the  grammarian’s  common 
failure  to  recognize  the  adjunctive  modification  of  total  thought.  To 
illustrate,  in  “I  rarely  lose  (or  mislay)  my  temper,”  it  is  usually 
claimed  that  “rarely”  is  an  adverb  modifying  “lose”,  to  the  exclusion 
of  the  actual  intention  to  pose  my  loss  of  temper — that  is,  the  total 
announced  phenomenon — as  what  is  “rare”.  That  such  indeed  is  the 
actual  intention,  I  may  claim  with  something  more  than  knowledge  of 
my  individual  cerebration.  For  presumably  no  one  in  such  a  case  re¬ 
gards  the  isolated  act  of  losing  as  of  various  species — rare,  occasional 
and  frequent — selecting  for  the  case  in  hand  the  species  best  adapted. 
Rather  what  is  rare  is  the  whole  phenomenon  of  which  “I  lose  my 
temper”  is  the  detailed  exhibition. 

That  grammarians,  in  the  majority  of  cases  are  however  right,  I  see 
no  reason  to  disbelieve.  But  they  have  merely  rightly  sensed  a 
linguistic  operation  which  itself  is  strictly  wrong — which  has  failed  to 
carry  out  original  intention. 

Linguistic  thinking  shirks  the  effort  of  handling  thought  col- 
iectively,  regarding  it  even  inaccurately  as  a  nucleary  factor 
attended  by  other  associated  factors.  Indeed  the  action  of  the 
mind  in  such  a  case  has  some  analogy  with  that  of  the  hand, 
as  may  appear  in  the  following  illustration.  Suppose  you  show 
me  a  row  of  three  baseballs,  the  middle  one  attached  by  a  cord 
to  each  of  the  others,  saying  “Take  them  into  the  other  room,” 
To  make  my  illustration  adequate,  I  confine  myself  to  a  single 
transportation,  as  well  as  to  the  use  of  one  hand  only.  Now  I 
find  it  awkward,  if  not  indeed  impossible,  to  manage  all  the 
balls  at  once  with  a  single  hand.  Accordingly  X  grasp  and  carry 
one  hall  only,  relying  on  the  cords  to  bring  along  the  other  balls. 
While  then  my  activity  transports  the  three  balls  as  desired, 
it  immediately  operates  on  one  ball  only. 

To  interpret  my  parable,  every  ball  is  an  idea.  The  united 
trio  of  balls  is  a  thought.  The  cord  which  joins  one  ball  to 
another  is  the  indispensableness  of  each  associate  element  of 
thought  to  the  nucleary  element — for  instance,  in  my  illustra¬ 
tion,  the  indispensableness  of  “sun”  and  “moon”  to  “exceed” — 
there  being  no  thought,  but  only  a  fragment,  in  the  absence  of 
either.  The  moving  of  the  balls  is  the  building  of  “the  sun  to 
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exceed  the  moon”  into  structural  union  with  “ Astronomers  de¬ 
clare”.  The  difficulty  of  grasping  three  halls  is  the  difficulty 
of  sensing  thought-constituents  recognized  by  particular  syn¬ 
tax,  as  the  aggregate  prescribed  by  collective  syntax — the  dif¬ 
ficulty  of  treating  the  total  “the  sun  to  exceed  the  moon”  as 
the  object  of  “declare” — or  vice  versa,  the  difficulty  of  regard¬ 
ing  the  force  of  “declare”  as  spread  over  the  total  “the  sun  to 
exceed  the  moon.”The  moving  of  a  single  ball,  which,  however, 
is  attended  by  its  fellows,  is  the  posing  of  “exceed”  alone,  as 
the  object  of  “declare”,  though  “exceed”  is  not  forsaken  by  its 
fellow-terms. 

To  use  an  even  more  objective  illustration,  I  seem,  in  build¬ 
ing  the  infinitive  phrase,  to  think  very  much  as  I  dress  in  prep¬ 
aration  for  a  tramp  in  the  brush.  Putting  on  first  my  can¬ 
vas  trousers,  I  further  strap  them  about  my  ankles,  and  also 
buckle  a  belt  that  runs  through  the  loops  of  the  waist-band.  In 
doing  this  it  may  occur  to  me  that  trousers,  ankle-straps  and 
belt  together  constitute  one  nether  garment.  But  straps  and 
belt  I  actually  adjust  as  trouser-supplements,  additions  or  ap¬ 
pendages.  In  a  sense  I  have  donned  a  single  outfit;  but  I  put 
it  on,  not  at  all  collectively,  but  in  successive  details.  And 
quite  analogously,  in  my  sentence-making,  I  feel  that  in  the 
word  “(to)  exceed”  I  have  provided  the  only  proper  object  of 
“declare;”  while,  with  “sun”  and  “moon,”  I  have  further  pro* 
vided  that  object — itself  an  action  also — with  (in  form,  at 
least)  an  actor,  and  also  with  that  whereon  to  act.  That  is, 
I  have  added  to  “exceed”  what  must  rank  as  thought  co-mem¬ 
bers  with  “exceed”,  but  not  immediately  as  such  with  “declare.” 

I  do  not  however  believe  that  in  thought-building  the  adop¬ 
tion  of  one  plan  excludes  another  from  mental  recognition  at 
the  moment.  In  the  universe  of  mind  you  may  doubtless  have 
your  cake  and  eat  it.  "While  telling  you  about  a  collision, 
I  can  doubtless  be  thinking  that  I  have  an  abominable  head¬ 
ache.  While  thinking  of  what  I  have  seen  as  a  single  de¬ 
tail  (the  striking)  of  a  collision,  further  attended  by  its 
fellow  details,  I  can  also  think  of  what  I  have  seen,  as 
their  organically  assembled  total.  As  I  read  in  the  morn- 
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ing  news  that  “the  doctors  are  surprised  by  the  invalid44 
showing  so  much  vitality”,  I  doubt  not  the  cause  of  surprise 
was  mentally  recognized  by  the  writer  as  the  showing  (or 
exhibition)  rather  than  the  invalid.  But  this  recognition  found 
no  expression  in  actually  employed  words.  Correspondingly, 
in  ‘“I  have  seen  an  express  train  strike  a  freight,”  while  prop¬ 
erly  only  “strike”  is  recognizable  as  object  in  the  actually  em¬ 
ployed  expression,  doubtless  more  or  less  subconsciously  or 
intermittently  it  is  also  recognized  that  what  is  seen  is  a  total 
phenomenon. 

Subconscious  recognition  of  this  sort,  foreign  to  thought  as 
a  matter  of  fact  expressed,  seems  to  be  the  cause  of  the  usual 
interpretation.  All  of  us  presumably  set  out,  in  the  given  illus¬ 
tration,  with  the  intention  to  express  the  seeing  of  a  whole 
phenomenon.  As  the  difficulty  of  linguistic  presentation  thick¬ 
ens,  we  content  ourselves  with  expressing  the  seeing  of  a  single 
nucleary  element  of  the  phenomenon,  this  element  being  joined 
by  its  fellows  in  quite  a  secondary  presentation.  The  substi¬ 
tuted  thought-construction  meets,  however,  every  important 
need.  We  are  conscious  of  no  failure.  The  unimportant  change 
of  our  intention  is  forgotten.  We  fancy  we  have  done  precisely 
what  we  set  out  to  do.  We  imagine  that  we  have  employed 
as;  object  of  “have  seen,”  the  whole  of  the  following  phrase.45 
In  fact  we  have  so  employed  the  nucleary  “strike”  alone. 

Viewing  now  more  broadly  the  procedure  followed  more  es¬ 
pecially  with  lateral  thought,  I  note  that  the  physical  act  of 
speech  is  attended  by  three  distinguishable  cerebrative  acts. 

First,  the  pre-linguistic.  This  is  usually  far  from  complete 
in  detail,  comparing  with  thinking  in  preparation  for  linguis¬ 
tic  expression,  somewhat  as  the  roughest  sketch  compares  with 
the  finished  picture.  It  is  quickly  displaced  by  thought 
especially  adapted  to  expression.  Although  available  as  an 

believe  this  construction  (?)  is  not  yet  attempted  with  the  pro¬ 
nouns — e.  g.  in  this  case  “him”. 

45  in  “Mrs.  Robinson  is  spending  a  few  days  in  the  gubernatorial 
mansion.  He  is  at  present  taking  the  Alaskan  trip”,  no  doubt  the  re¬ 
porter  thought  he  had  provided  a  Mr.  Robinson,  or  perhaps  a  governor 
(suggestible  by  “gubernatorial”)  as  antecedent  for  the  “He”;  but 
neither  strictly  enters  into  thought  expressed;  for  Mrs.  R.  may  be  a 
widow;  and  the  governor  may  be  dead,  and  no  successor  installed. 
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aid  to  interpretation,  it  cannot  be  regarded  as  what  is  actually 
expressed  by  speech. 

Second,  the  linguistic.  This  is  of  necessity  analytic,  often 
extremely  so.  What  I  think  at  first  as  single  (though  complex) 
is  presented,  in  the  actual  absence  of  an  adequate  single  word 
for  it,  by  a  number  of  words  expressing  normally  an  equal  num¬ 
ber  of  ideas.  Thus,  wishing,  at  a  reception,  to  speak  to  you 
of  a  particular  person — whose  name  is  unavailable,  because  we 
do  not  both  of  us  know  it — I  cannot  suggest  him  to  your  mind, 
except  by  more  or  less  of  his  permanent  or  momentary  connota¬ 
tion,  analyzed  and  expressed  in  detail.  Obviously  thought  of 
this  sort,  and  not  its  very  different  non-linguistic  predecessor, 
must  be  accepted  as  what  is  directly  intended  by  the  sentence. 

Third,  the  perspective.  This  includes,  in  a  collective  recog¬ 
nition,  each  installment  of  thought  delivered — or,  say,  the  total 
thought  expressed  by  the  individual  sentence.  Of  such  a  total 
when  it  is  extensive,  such  a  recognition — being  in  the  nature 
of  a  bird’s  eye  view — inevitably  loses  many  details.  The  in¬ 
dividual  fellow-members  of  the  single  sub-thought  blend  into 
a  sub-whole,  which  with  other  sub-wholes  coalesces  into  a 
minor  whole,  such  minor  wholes  combining  into  wholes  of  ma¬ 
jor  rank.  Also,  by  the  aid  of  this  blending  process,  the  gist 
of  one  sentence  is  reinstated — or,  it  may  be,  even  continued — • 
in  another  sentence;  the  substance  of  a.  paragraph  is  incorpo¬ 
rated  in  its  successor;  indeed,  wThen  reasoning  and  exposition 
are  well  conducted,  the  essential  elements  of  a  chapter,  or  even 
a  volume,  have  the  oneness  of  a  vista  reaching  far  into  the  dis¬ 
tance.  See  “Thought-Connectives,”  page  48. 

This  recognition  of  thought-masses  is,  however,  an  operation 
altogether  different  from  their  construction.  To  illustrate,  when 
the  Creator  had  completed  the  world,  He  recognized  “quod  esset 
bonum”.  He  may,  moreover,  have  recognized,  in  the  midst  of 
creative  activity,  the  goodness  of  what  already  was  completed. 
But  either  act  of  recognition  was  obviously  distinct  and  inde¬ 
pendent  of  the  creative  act.  So  also  a  mere  forethinking  of 
the  creative  act,  and  the  appreciation  that  it  would  be  good, 
should  rank  as  mutually  independent.  The  like  impresses 
me  as  true  of  such  a  thinking,  and  the  recognition  that  creation 
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thought  of  (or  the  thought  thereof)  would  be  an  organic  whole 
composed  of  sub-wholes  mutually  subordinated — the  recogni¬ 
tion  quod  esset  unum .  So  also  the  act  by  which  I  build  to¬ 
gether  details  into  thoughts  and  interlock  the  latter,  and  my 
recognition  that  collectively  the  details  form  a  whole  whose  sub¬ 
wholes  are  perspectively  distributed  in  foreground,  background 
and  middle  distance — these  two  acts  are  no  less  distinct  and 
separate,  than  are  the  act  by  which  I  build  my  house  in  detail, 
and  my  recognition  that  it  consists  of  basement  first  and  second 
stories — of  front  and  back  and  middle  rooms — of  right  wing, 
left  wing,  center. 

The  difference  between  the  linguistic  act  and  the  perspective 
survey,  is  the  difference  between  my  doings  and  my  revision  of 
my  doings — a  revision  complete  and  final,  or  partial'  and  in¬ 
terpolated.  Collective  syntax, — or  say  the  recognition  of  com¬ 
plex  thought  as  more  or  less  consisting  of  masses — reflects  the 
perspective  survey  or  revision  of  linguistic  doings,  to  the  neglect 
of  doings  surveyed.  Particular  syntax  reflects  what  may  be 
called  the  molecular  structure  of  thought — the  ultimate  ele¬ 
ments,  their  particular  thought-memberships  and,  what  is  of 
extreme  importance,  the  ever  recurrent  interlocking  of  thoughts, 
effected  by  their  common  factors. 

Thought-perspective  is  readily  sensed  aright  and  at  will  by 
him  who  has  rightly  sensed  the  mutual  bearing  of  all  details. 
The  woods  are  easily  seen  by  him  who  comes  out  from  the  trees. 
If  my  house  and  yours  are  alike  in  detail,  they  will  also 
seem  alike  when  viewed  perspectively  at  corresponding  angles. 
The  converse  does  not  hold.  The  details  unperceived  in  like 
perspectives,  may  not  agree  on  close  examination.  Collective 
syntax  then  is  both  unnecessary  and  only  in  part  effective.  Par¬ 
ticular  syntax  on  the  one  hand  satisfies  all  needs ;  on  the  other 
hand  it  is  altogether  indispensable  to  complete  appreciation  of 
linguistic  operations. 

Particular  syntax,  moreover,  is  all  that  the  sentence  directly 
reveals.  To  illustrate,  “I  used  my  feet  because  I  could  not 
fly/7  the  thought  expressed  by  which  is  plainly  made  up  of 
two,  which  together  form  a  third,  as  if  I  had  said  “My  inabil¬ 
ity  to  fly — caused — my  use  of  my  feet.77  These  two,  in  my 
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pre-linguistic  planning  of  the  total,  I  doubtless  foresaw  collect¬ 
ively  as  first  and  last  terms  of  the  third,  and  even  as  blended 
wholes;  and  thus  no  doubt  I  also  sense  them  in  any  final  or 
intermediary  perspective  survey.  But  the  collective  or  blended 
view  which  is  taken — be  it  prevision  or  revision — is  not  sug¬ 
gested  by  my  sentence.  In  a  well  inflected  language  you  will 
find  indeed  sufficient  indications  that  “I”  is  subject  of  “used”, 
and  “feet”  its  object;  that  “I”,  “could”  and  “fly”  are  in  sim¬ 
ilar  fellowship;  that  “my”  is  adjunctive  to  “feet”,  while  “not” 
has  a  similar  bearing  on  “could” ;  and  that  “could”  is  not  only 
verb  to  “I”  and  “fly”,  but  also,  as  a  noun,  the  object46  of  “be¬ 
cause”.  This  however,  as  I  imagine,  is  all  that  you  find.  You 
find  no  indication  that,  in  major  thought-construction,  minor 
thoughts  are  used  collectively — nothing  to  embarrass  their  rec¬ 
ognition  as  nucleary  factors  attended  by  their  fellow  terms. 

As  I  shall  later  argue,  the  choice  of  nucleary  factor  varies, 
for  different  excellent  reasons.  But  when  the  speaker  is  in¬ 
fluenced  merely  by  the  practical  difficulty  of  sensing  collectively 
what  in  thought-construction  lie  would  like  to  use  collectively, 
that  choice  is  found  to  fall,  with  conspicuous  regularity,  upon 
the  verbal,  or  say  the  relational  element.  Thus,  in  “I  rarely 
lose  my  temper”  (see  page  178),  while  predinguistically  con¬ 
ceiving  the  idea  expressed  by  “rarely”  as  bearing  on  a  total 
thought,  but  electing  in  linguistic  thinking  to  exhibit  that  idea 
as  bearing  on  a  nucleary  element  itself  attended  by  other  ele¬ 
ments,  I  select  as  nucleary  the  idea  of  losing.  So  also,  if  you 
asked  me  what  I  was  talking  about,  with  all  existing  proneness 
to  make  myself  the  center  of  the  universe,  I  should  not  answer 
“myself  implicated  in  a  loss  of  temper,”  nor 
“a  temper  implicated  in  my  losing,”  but  rather 
“a  loss,  in  which  self  and  temper  were  implicated” — 
a  choice  in  which  the  major  importance  of  the  relation  (for 
man  is  distinctively  a  relation-finder),  or  the  conspicuousness  of 
the  action  which  develops  relation,  may  be  regarded  as  the  de- 

46  Such  interpretation  will,  be  defended  in  a  section  devoted  to  the 
subjunctive.  Meantime  it  appears  more  plausibly  in  the  infinitive  il¬ 
lustration  “por  no  poder  yo  volar”  (by  reason  of  I  not  to  be  able  to 
fly). 
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termining  cause.47  In  many  cases,  however,  the  verbal  element' 
alone  is  available  as  nucleus.  Thus,  in  “Astronomers  declare 
the  sun  to  exceed  the  moon,”  and  in  “The  doctor  wants  me  to 
eat  meat,”  nothing  can  serve  as  nucleus  except  the  verb,  without 
an  important  and  unacceptable  change  of  meaning. 

Tlieir  inflectional  possibilities . 

As  verbal  nouns  perform  the  service  of  a  verb  and  also  the 
^service  of  a  noun,  it  is  obviously  possible  for  them  to  be  in¬ 
flected  for  each  of  the  services.  Accordingly  they  offer  some 
analogy  with  relative  words,  in  the  examination  of  which  (see 
“Pronouns,”  pages  58-9)  some  effort  was  made  to  show  the  pos¬ 
sibility  and  even  the  rationality  of  double  inflection.  To  illus¬ 
trate,  in  “I  know  a  man  (who)  will  help  you,”  the  idea 
named  by  “man”  being  thought  once  only  and  only  once  ex¬ 
pressed  (for  “who”  does  not  repeat  that  idea  but  only  contin¬ 
ues  it),  but  serving  none  the  less  as  member  in  each  of  two- 
thoughts  (those,  namely,  which  might  be  expressed  by  “I  know 
a  man”  and  “Man  will  help  you”),  it  would  be  rational  to  give 
to  “man”  the  accusative  inflection  showing  it  to  be  the  object 
of  “know”,  and  also  a  nominative  inflection  (virtually  supplied 
by  “who”)  showing  it  to  be  the  subject  of  “will  help”. 

In  such  a  case  the  doubly  serving  word  is,  in  its  double  clausal 
membership,  one  part  of  speech.  In  the  case  of  verbal  nouns 
it  is  two.  In  the  latter  case  a  double  inflection  is  accordingly 
inflection  as  two  different  parts  of  speech,  a  type  of  inflection 
quite  as  possible,  quite  as  rational — even  more  rational,  I  think 
— than  double  inflection  of  a  doubly  serving  noun.  Por,  with 
the  increase  in  the  possibilities  of  thought-construction,  comes 
the  greater  expediency  of  utilizing  eyery  means  to  make  the 
actual  construction  obvious. 

To  illustrate,  given  “I  have  seen  an  express  train  strike  a 
freight,”  since  “strike”  is  object  of  “have  seen”,  it  is  rational 
and  desirable  to  give  to  “strike”  the  accusative  noun-inflection ; 

47  Also  tlie  relation  alone  necessitates  companion  terms.  Thus  the 
presence  of  >  entails  the  mental  presence,  say,  of  A  and  B,  while 
neither  the  presence  of  A  nor  that  of  B  entails  the  presence  of  any  other 
idea. 
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and,  as  “strike”  performs  for  “express”  and  “freight”  the  duty 
of  a  verb,  it  is  rational  and  desirable  to  give  to  “strike”  the  in¬ 
flection  of  a  verb. 

It  would,  moreover,  be  most  effective  to  pnt  the  accusative 
sign,  the  sign  of  particular  service  in  the  beginning  clause, 
where  it  would  do  most  good- — that  is,  at  the  beginning  of  the 
inflected  word — and  to  put  the  verbal  inflectional  sign,  the 
sign  of  service  in  the  ending  clause,  where  also  it  would  do 
most  good- — that  is,  at  the  end  of  the  inflected  word. 

While  such  inflectional  possibilities  have  not  perhaps  been 
exactly  realized,  sufficiently  close  analogy  is  offered  in  actual 
practice  by  the  Portuguese  infinitive  in  which  (as  noticed  on 
page  174)  a  substantive  inflection  at  least  precedes  a  verbal  in¬ 
flection. 

Double  inflection,  as  verb  and  as  noun,  being  accordingly 
conceded  as  a  possibility,  it  will  aid  the  appreciation  of  actual 
hybrid  inflection,  to  examine  for  a  moment  the  possible  inflec¬ 
tion  of  verbal  hybrids  in  its  maximum  extension. 

In  this  examination  let  it  be  remembered  that  inflections 
( compare  pp,  1 7 4-1 75)  serve  three  different  purposes :  ( 1 )  to  fur¬ 
nish  elements  of  thought  to  be  constructed — a  purpose  effected 
by  the  endings  of  e.  g.  the  genitive,  dative  and  ablative  cases, 
“domini”  for  instance  (as  a  singular)  contributing  to  thought- 
materials,  not  only  what  is  expressed  by  “master”,  but  also  the 
relational  idea  expressible  by  “of” — the  inflection  being  of  the 
type  which  may  be  known  as  constructional ;  (2)  to  show  abso¬ 
lute  position  of  an  idea  in  the  structure  to  be  built,  the  “ed”  of 
“aided,”  in  “Brown  often  aided  bis  cousin”,  not  only  express¬ 
ing  past  time,  but  also  showing,  so  far  as  it  identifies  the  word 
as  a  verb  (indicative),  that  the  idea  of  aid  must  be  used  as 
mid-term  of  thought  to  be  constructed,  no  matter  with  what 
other  words  it  thereby  finds  itself  associated — the  inflection  be¬ 
ing  of  the  type  which  may  be  known  as  functional ;  (3)  to  show 
an  idea’s  position  relatively  to  that  of  some  other  idea  in  the 
structure  to  be  built,  the  “as”  of  “bonas”  showing  that  the  idea 
of  goodness  must  be  used  adjunctively  with  some  idea  con¬ 
ceived  as  plural,  feminine  and  objective,  no  matter  into  what 
part  of  thought  to  be  constructed  such  adjunctive  service  takes 
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it — the  inflection  being  of  the  type  which  may  be  known  as  as- 
sociational ;  and  both  this  and  functional  inflections  may  be 
known  as  instructional. 

The  constructional  inflections  of  the  individual  verb  are 
those  which  indicate  voice,  that  is,  the  proverse  or  reverse  as¬ 
pect  of  a  relation48 — tense,  or  the  added  element  of  time — as¬ 
sertion,  or  the  added  element  of  the  speaker’s  belief.  Its  in¬ 
structional  elements  are  functionally  whatever  shows  its  serv¬ 
ice  as  a  mid-term  (usually  an  inflection  primarily  employed 
for  another  service)  and  associationally  its  so-called  number 
and  person  endings,  which  show  that  even  with  a  choice  of 
positions  as  mid-term  it  must  take  the  one  which  will  bring 
it  into  association  with  a  first  term  of  a  particular  number  and 
person.  These  endings,  however,  do  not  indicate  an  actual  (bona 
fide)  number  or  person  of  the  verbal  idea. 

The  constructional  inflections  of  the  noun  are  those  for  num¬ 
ber,  those  for  gender  and  those  for  the  genitive,  dative  and  ab¬ 
lative  cases.  Its  instructional  inflections  are  functionally  the 
nominative  and  accusative,  which  regularly  exhibit  service  as 
first  or  last  term,49  and  associationally  any  inflections  used  to 
indicate  apposition. 

Taking  Latin  as  a  model,  and  allowing  to  the  noun  five  cases 
(the  vocative  being  strictly  extra-structural,  corresponding 
neither  to  building  materials  nor  to  their  position  absolute  or 
relative,  but  rather  to  the  name  of  him  for  whom  a  structure  is 
to  be  erected),  two  numbers,  and  three  genders;  and  allowing 
to  the  verb  two  voices,  six  tenses  (subject  to  later  examination) 
and  six  varieties  of  purely  formal  person  and  number;  it  is 
obvious  that  a  verbal  noun  which  should  possess  in  full  the 
standard  inflections  of  both  verb  and  noun,  would  have  in  all 
no  less  than  5x2x3x2x6x6=2,160  inflectional  forms.  More¬ 
over,  were  the  verbal  noun  inflected  to  suit  the  tivo  numbers, 
three  persons  and  three  genders  of  its  object,  which  is  linguist- 

48  compare  “The  book  overlies  the  box”  (=  the  two  are  in  the  rela¬ 
tion  of  overlier  to  overlain)  with  “The  book  is  overlain  by  the  box” 
(=  the  two  are  in  the  relation  of  overlain  to  overlier). 

49  Not  however  service  as  last  term  after  a  quality  relation.  The 
last  term  “red”  of  “The  roses  are  red”  is  ranked  as  an  adjective. 
Compare  “The  roses  have  redness.” 
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ically  not  by  any  means  without  a  precedent,  this  total  would 
be  increased  to  2,160x2x3x3=38,880. 

Their  actual  inflectional  varieties . 

Obviously  the  very  perfection  of  such  a  system  of  verbo-nom- 
inal  inflection  as  should  realize  all  possibilities,  operates  to  bar 
its  adoption,  the  fatigue  of  wielding  or  even  holding  so  vast 
an  implement  being  unendurable.  In  actual  practice  only  such 
inflection  is  adopted  as  is  felt  to  be  indispensable,  with  a  con¬ 
siderable  leaning  toward  omission  of  inflection  in  case  of  the 
slightest  doubt. 

The  inflections  which  contribute  elements  of  thought  are 
actually  employed,  except  in  cases  in  which  it  is  more  or  less 
legitimately  felt  that  what  they  mean  can  be  supplied.  Thus 
in  “The  expurgation  of  Mrs.  Hemans”  (the  core  of  a  famous 
joke  of  Eugene  Field)  “expurgation”,  commonly  ranked  as  a 
verbal  noun,  suggests  that  a  publisher  omits  whatever  ob¬ 
scenities  may  be  findable  in  Mrs.  Hemans’  writings.  On  the 
other  hand,  the  expression  “Mrs.  Hemans’  expurgation  by 
Field”  suggests  (though  not  of  absolute  necessity)  a  work  of 
supererogation  “suffered”  by  the  writings.  That  is,  a  single 
form  is  used  for  either  voice,  distinction  being  effected  inferen- 
tially.  Other  forms,  for  instance  the  infinitive,  are  usually 
varied  to  indicate  intended  voice.  Time  also,  when  distinctly 
thought  of,  is  indicated,  as  in  the  present,  past  and  even  future 
infinitive  forms.  But  time  is  sometimes  quite  unthought  of, 
as  in  the  case  of  the  so-called  “tenseless  forms”  occurring  in 
verbs  of  other  languages.  In  such  a  case  the  tense  inflection 
is  neglected,  as  in  the  above  illustration,  in  which  indeed  the 
expurgation  may  be  ranked  as  tenseless. 

Passing  from  the  verbal  meaning  of  the  verbal  noun  to  its 
meaning  as  a  noun,  I  note  that  the  idea  expressed  by  a  verb  is, 
in  its  substantive  aspect,  commonly  and  adequately  posed  as 
of  no  (bona  fide)  gender.  The  idea  of  number50  is  infleetion- 

50 1  mean  the  genuine  singleness  or  plurality  of  what  the  verbal 
noun  expresses.  As  expressed  by  assertive  forms  of  the  verb,  such 
number  is  examined  later. 

13— S.  &  A. 


188  Wisconsin  Academy  of  Sciences,  Arts  and  Letters . 

ally  expressed,  when  needed,  by  verbal  nouns  of  the  “expurga¬ 
tion”  type.  The  ideas  expressible  by  case-inflection  are  usu¬ 
ally  rendered  by  one  or  another  preposition,  or  an  inflected  ar¬ 
ticle — or  both,  though  also  inflectionally  expressed  with  con¬ 
siderable  fullness  by  the  Latin  gerund,  and  to  some  extent  by 
the  supine. 

Of  instructional  inflection,  be  it  substantive  or  verbal,  the 
amount  employed,  varies  with  the  varying  need  of  structure- 
exhibition,  which  it  will  be  advantageous  to  examine  later. 

It  is  most  convenient  to  exhibit  the  inflectional  varieties51  of 
the  verbal  noun  as  forming  at  the  same  time  a  diminuendo 
series,  viewed  as  nouns — and  a  crescendo  series,  viewed  as 
verbs;  accordingly: 

(1)  The  noun  with  merely  verb-like  meaning. 

To  illustrate,  “Murder  is  a  sin.”  The  distinction  between 
this  and  the  following  class  of  nouns  (which  take  an  object  or 
a  subject  or  the  one  and  the  other)  is  difficult  and  hardly  nec¬ 
essary.  In  my  illustration  “Murder”  may  be  held  by  some  to 
be  a  quasi-synonym  of  “Killing  a  man.”  To  such  the  con¬ 
struction  of  thought  is  the  counterpart  of  a  genuine  verbal  noun 
syntax.  Whether  such  a  syntax  really  be  detectable  or  in¬ 
tended  in  my  illustration — whether  accordingly  such  a  word 
should  rather  rank  as  a  verbal  noun  of  the  following  class — 
whether  it  should  be  rejected  as  not  at  all  a  verbal  noun — may 
be  left  unsettled. 

Again,  in  “The  Lincoln  murder,”  some  may  employ  “Lin¬ 
coln”  as  a  virtual  adjective52  to  “murder”,  while  others  may  use 
the  latter  word  in  the  sense  of  “murdering”,  with  “Lincoln”  as 
its  object.  The  “Booth  Lincoln  murder”  may  intend  that 
“Booth”  (like  “Booth’s”)  be  taken  as  a  virtual  subject,  or  may 
employ  “Booth”  as  an  adjective,  leaving  it  open  whether  “Lin- 

Of  these,  the  following  exhibition  makes  no  claim  to  be  complete, 
nor  is  completeness  vital  to  mere  illustration  of  method. 

»2  Instead  of  meaning  “characterized  by  one  or  more  of  Lincoln’s 
Qualities”,  the  adjectively  employed  word  would  in  such  case  mean 
“distinguished  by  Lincoln’s  implication  (known  to  be  objective).” 
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coin”  cooperate  with  “Booth’”  in  adjective  function,  or  operate 
alone  as  object  of  “murder”.53 

(2)  The  noun  in  verbal  function. 

To  illustrate,  “Brown  is  a  woman-hater”  may  perhaps  be  well 
enough  construed  by  merely  regarding  “hater”  as  centrally  a 
noun,  in  fellowship  with  “Brown  is” — while  at  the  same  time 
operative  as  a  verb  with  its  direct  object  “woman.”54 

In  “Woman-hatred  is  uncommon”  the  actor  has  disappeared, 
relation  being  that  of  action  to  what  it  affects. 

In  “The  Lincoln  murder,”  so  far  as  “Lincoln”  may  be 
sensed  as  object  of  “murder”,  the  latter  word  again  exhibits 
the  act  and  its  relation  (of  action  to  its  own  object)  with 
“Lincoln.” 


53  in  short,  I  am  quite  unable  to  determine  whether,  in  my  illustra¬ 
tion,  “murder”  should  be  ranked  as  of  this  or  the  following  class. 
These  linguistic  short-cuts  are  so  short,  and  the  syntax  indications  are 
so  meager,  that  it  is  unsafe  to  claim,  for  a  particular  structure  of 
thought-expressed,  that  it  is  intended  by  all  or  even  a  majority  of 
speakers.  By  these  short-cuts,  only  what  is  adequately  known  can  be 
indicated  with  success.  Thus,  however  much  you  know  of  Lincoln  and 
of  Booth,  unless  you  know  the  act  which  my  illustration  names,  you 
cannot  be  sure  of  rightly  understanding  what  it  means;  for  it  might 
be  construed  as  naming  a  deed  of  which  the  two  men  named  were  the 
perpetrators,  or  of  which  the  two  were  the  victims.  Some  ideas  them¬ 
selves  these  short-cuts  indicate  but  vaguely;  and  they  hardly  attempt 
the  exhibition  of  thought-structure.  They  seem  to  content  themselves 
with  any  structure  that  the  facts  allow. 

54  Looking  a  little  more  closely,  I  somewhat  fully  analyze  intended 
thought,  as  indicated  in  the  following  diagram: 

12  3 

Brown  —  is  —  a  person 

4  I 

relation  of  actor  to  action 

5  6  7 

hating  —  relation  of  action  to  actee  —  woman 
But  the  very  fulness  of  the  above  analysis  makes  it  implausible.  It 
is  more  likely  that  mental  action  is  briefer,  and  less  accurate.  The 
“person”  in  the  indicated  relation  with  the  “hating”  seems  to  pose 
before  the  mind  as  an  act-producing  actor  (an  actor  producing  the  act 
of  hating) ;  and,  as  the  act  of  “hating”  further  occasions  the  indicated 
relation  between  “hating”  and  “woman”,  the  “person”  may  pose  as  a 
relation-producing  actor-— this  however  only  previous  to  the  arrival* 
on  the  mental  stage,  of  what  is  expressed  by  “woman”.  On  this  arrival, 
somewhat  as  indicated  on  pp.  153-154,  the  relation-producing  actor  is 
sensed,  without  a  mental  repetition,  as  the  actor-produced  relation. 
In  the  former  aspect  the  idea  is  central  last  term  in  the  thought  ex¬ 
pressed  by  “Brown  is  a  hater”;  and  “hater”  is  entitled  to  rank  as  a 
noun.  In  the  latter  aspect  the  idea  is  lateral  mid-term  between  the 
relation-producing  actor  of  the  former  aspect  and  the  last  term  ex¬ 
pressed  by  “woman”;  and  “hater”  is  entitled  to  rank  as  a  verb. 
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In  “The  Booth  Lincoln  murder,”  actor,  correlating  act  and 
object  (actee)  are  all  presented;  but  as  indicated,  it  is  open  to 
argument  that  “Booth”  and  “Lincoln”  form  a  virtual  com¬ 
pound,  operating  adjectively  as  the  distinguisher  of  “murder”. 

In  “The  murder  of  Lincoln”,  “murder”  indicates  again  an 
act  alone,  the  relation  of  actor  to  actee  (object)  being  weakly 
expressed  by  “of”.  This  “of”  in  fully  inflected  languages  be¬ 
comes  the  case-inflection  of  “Lincoln”,  the  latter  word  when 
thus  inflected  being  known  as  an  objective  genitive,  wThich  is 
matched  by  a  subjective  genitive  in  “Booth’s  murder  of  Lin¬ 
coln.”  “Murder”  thus  construed  is  rankable  under  (1).  Yet 
the  question  may  be  raised  whether  the  analogon  of  the  “of” 
and  that  of  the  “  ’s”  be  rightly  incorporated  with  their  re¬ 
spective  nouns — whether  they  do  not  rightly  belong  to  “mur¬ 
der”  itself.  In  Spanish  a  diminutive  inflection  belonging 
with  a  noun  is  sometimes  shifted  to  an  adjective  limiting  the 
noun.  The  present  case  may  exhibit  analogous  shifting.  The 
vagaries  of  the  German  separable  preposition  also  are  sugges¬ 
tive. 

With  all  the  above  examined  kinds  of  verbal  noun  the  highly 
inflected  languages  freely  employ  noun-inflections,  but  none, 
I  believe,  that  are  verbal. 

(3)  The  Latin  gerund.  In  this  the  substantive  inflection 
becomes  incomplete,  while  a  closer  approximation  to  strictly 
verbal  methods  is  effected  in  the  treatment  of  the  object. 

(4)  The  Latin  supine.  In  this  the  substantive  inflection 
further  diminishes,  even  what  survives  being  sometimes  ranked 
as  verbal.  Indeed  it  is  eminently  natural  that,  while  modern 
students  of  the  Latin  language  regard  these  inflections  as  the 
signs  of  case,  others  sensed  them  as  the  signs  of  voice. 

The  strictly  verbal  function  of  the  supine  is,  however,  not 
easy  to  And,  unless  perhaps  one  regard  the  word  as  expressing 
action  and  either  actor  or  actee  (or  both),  as  in  “Mirabile 
dictu”  interpreted  as  “wonderful  in  (any  one’s)  telling  (it),” 
or  “Ire  visum,”  “to  go  for  the  purpose  of  (one’s)  seeing  (some¬ 
thing).” 

(5)  The  English  form  in  “ing;”  e.  g.  “Eating  apples  pro¬ 
motes  digestion.”  In  this  all  noun-inflection  commonly  dis- 
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appears  (But  compare  “apple-eatings” ) .  On  the  other  hand  a 
virtual  verbal  time-inflection  may  appear,  as  in  “having  eaten” 
and  “being  about  to  eat.”  Even  voice-inflection  is  a  possibil¬ 
ity,  as  in  “Being  eaten  by  cannibals  must  be  disagreeable.” 

This  form  of  verbal-noun  continually  reverts  to  the  construc¬ 
tions  indicated  in  (2),  as  in  “apple-eating,”  “The  eating  of 
apples”  and  “Bobinson’s  eating  of  apples.” 

(6)  The  infinitive.  This  also  as  a  rule  foregoes  all  substantive 
inflection,  except  what  may  occasionally  be  offered  by  the  de¬ 
graded  article,  as  in  “Er  widmet  sich  dem  Wein  trinken.”  As 
a  verb  it  usually  operates,  in  dealing  with  its  subject  and  its 
object,  like  the  solely  verbal  forms,  except  for  the  common  ap¬ 
pearance  of  its  subject  in  the  accusative  form  (Compare  pages 
157-163)  which  may  be  regarded  as  the  business  of  that  sub¬ 
ject,  rather  than  that  of  the  infinitive.  Time  and  voice  it 
expresses  adequately,  though  not  attempting  the  associational 
person-number  inflection  except  in  the  case  of 

(7)  The  Portuguese  infinitive.  To  this,  in  certain  cases, 
the  person-number  inflectional  endings  of  the  subjunctive  are 
attached.  This  interesting  form,  exhibiting  the  recognizedly 
substantive  infinitive,  with  a  part  of  the  inflectional  peculiar¬ 
ity  which  constitutes  the  essential  ground  for  differentiating 
the  substantive  subjunctive  from  the  infinitive,  forms  a  sug¬ 
gestive  connecting  link  between  (6)  and 

(8)  The  subjunctive  in  substantive  function.  That  this  is 
felt  to  be,  in  one  of  its  functions,  at  least  a  part  of  a  noun,  is 
indicated  by  the  fact  that  in  Spanish,  etc.,  the  clause  in  which 
it  stands  is  frequently  preceded  not  only  by  the  substantive- 
clause  sign  “que”  (Latin  “quod”),  but  at  the  same  time  also 
by  the  article.  The  history  of  the  sometimes  so-called  sen¬ 
tence-article  “that”  and  its  Teutonic  collaterals,  and  the  sug¬ 
gestion  offered  by  the  Anglo-Saxon  “for  thy  thaet,”  etc.,  con¬ 
firm  the  thoroughly  substantive  function  of  what  I  have  striven 
to  exhibit  as  rather  the  nucleary — in  this  case  the  verbal — 
element  of  the  lateral  clause,  than  the  clause  regarded  as  a 
totaL  Accordingly,  in  a  sentence  containing  a  substantive 
subjunctive  clause,  I  diagram  construction  as  follows: 
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mj  son 


The  doctor  -  desires  -  (that)  eat 


apples 

in  which  eating,  recognized  as  rather  a  relation-forming  action, 
is  a  last  term  in  the  central  “The  doctor  desires  eating’7 — and 
in  which  eating,  recognized  as  rather  an  action-formed  relation 
(Compare  pp.  153-154)  is  mid-term  in  the  lateral  “my  son  eat 
apples.”55 

Of  the  several  verbal-noun  constructions,  I  do  not  mean  to 
argue  that,  in  the  exhibition  of  thought,  they  operate  without 


55  For  the  verb  at  first  unassertive  but  secondarily  assertive,  see 
pp.  129-133,  the  indicative  form  in  such  a  case  being  properly  em¬ 
ployed;  for  the  first-required,  unassertive  verbal  value  is  readily  in¬ 
ferred  from  context,  while  the  second,  assertive  value  can  only  be 
known  from  its  expression. 

By  way  of  further  comment  on  the  subjunctive  used  as  a  noun,  I 
offer,  as  an  illustration  of  the  most  refractory  type,  “It  is  desirable  that 
you  take  exercise.”  Of  this  I  admit  that,  in  such  thinking  as  pre¬ 
cedes  the  special  thinking  for  expression,  your  taking  exercise  is,  in  a 
blended  form,  the  intended  subject.  I  also  admit  that,  after  the  com- 
municational  act  is  ended,  and  independently  thereof,  your  taking  ex¬ 
ercise  may  blend  again  into  a  mental  unit,  felt  again  to  be  the  in¬ 
tended  subject.  Moreover  the  “It”  is  operative  in  the  interest  of  that 
subject,  as  holder  of  its  place,  or  even  as  announcer  that  in  syntax 
it  ought  collectively  or  blendedly  to  operate  as  one — not  however  ex¬ 
pressing  it  in  any  aspect,  and  not  even  effectively  prefiguring  it;  for 
in  your  mind  the  intended  subject  makes  no  kind  of  appearance,  until 
exhibited  in  detail. 

Giving  now  to  “that”  its  original  demonstrative  value  (or  letting  it 
merely  act  as  an  instructional  sign  that  your  taking  exercise  must 
somehow  operate  as  a  substantive  element — such  a  sign  however  in¬ 
troducing  nothing  into  the  structure  of  thought),  I  have  in  succession 
the  substantive  “It”,  the  substantive  “that”  and  the  substantive  “you 
take  exercise”.  Now  the  subject  place  is  taken  by  “It,”  all  other 
places  also  being  filled.  In  order  then  to  enter  syntax,  “that”  must 
obviously  be  to  “It”  in  one  of  the  several  relations  suggested  by  “ap¬ 
position” — say  the  relation  of  equivalence.  Also  the  would-be  sub¬ 
ject  (and  therefore  substantive)  “you  take  exercise”  must  be  in  similar 
relation  with  “that”  or  with  “It”  (if,  as  above  suggested,  “that”  be 
ignored)  or  must  be  directly  subject  of  “is”  (if  also  “It”  be  ignored). 
It  is  required  then  in  any  case  to  use  a  thought,  while  in  the  very  act 
of  its  construction,  as  an  element  of  another  thought.  The  difficulty 
of  infinitive  syntax,  about  which  centered  the  discussion  of  pp.  165-184, 
is  accordingly  repeated.  No  recourse  seems  available  except,  as  be¬ 
fore,  to  enter  subjunctive  thought  into  other  thought  as  a  nucleary 
factor,  its  verb  in  the  present  case  becoming  in  more  central  syntax 
a  noun,  while  in  lateral  syntax,  as  still  a  verb,  it  maintains  association 
with  a  subject  and  an  object. 
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a  difference.  Thus  to  illustrate,  “You  see  that  the  birds  (are) 
eat(ing)  insects/7  suggests  by  means  of  “that77  a  blended  view 
of  the  birds7  activity — a  view  which,  however,  I  cannot  dis¬ 
cover  to  be  taken,  until  the  expressional  act  is  concluded,  and 
which  therefore  does  not  seem  to  me  to  affect  the  syntax  of 
the  subjunctive  clause  or  the  mode  of  its  affiliation  with  “You 
see.77  Accordingly  I  restrict  myself  to  saying  that  the  given 
expression  encourages  at  first  a  view  of  the  later  revealed  phe¬ 
nomenon,  as  an  unknown  unit  necessarily  to  be  made  known 
by  means  of  its  constituents.  The  following  expressions  rather 
suggest  to  me,  at  the  outset,  constituents  which,  after  the  sen¬ 
tence-end,  may  be  combined  into  mental  units.  Each  one  I 
consider  in  its  lateral  aspect  only,  without  regard  to  the  pres¬ 
tige  with  which  the  verbal  element  of  each  is  invested  by  ad¬ 
mission  into  central  syntax. 

“You  see  the  birds  (to  be)  eat(ing)  insects,77  so  far  as  un¬ 
affected  by  emphasis,  appears  to  me  to  pose  the  birds,  the  eat¬ 
ing  and  the  insects  on  a  footing  of  absolute  parity. 

“You  see  their  eating  insects77  leaves  to  “eating,77  “insects77 
(and  their  action-to-object  relation)  their  undiminished  emi¬ 
nence,  while  reducing  “birds77  (and  their  relation  to  the  eat- 
ing)  to  a  secondary  adjunctive  rank. 

“You  see  them  insect-eat77  appears  to  operate  analogously,  “in¬ 
sects77  (and  the  relation  holding  between  eating  and  them)  be¬ 
ing  reduced  to  a  secondary  adjunctive  rank,  while  “them77  and 
“eat77  retain  their  primacy.  “You  see  their  eating  of  insects77 
seems  to  subordinate  both  the  birds  and  the  insects  to  the  eat¬ 
ing. 

Obviously,  once  a  noun,  the  subjunctive  like  any  other  ver¬ 
bal  noun  is  theoretically  able  to  perform  all  functions  of  a 
noun.  It  may  enter  syntax  not  only  as  the  object  (or  the 
subject)  of  a  more  central  verb,  but  also  in  other  functions  un- 
considered  here.  Although  it  is  uninflected  as  a  noun,  the 
unaided  subjunctive  verbal  noun  may  be  sensed  as  dative  of 
purpose,  ablative  of  cause,  concomitant,  etc.  Aided  by  a  prep¬ 
osition,  it  operates  with  all  the  powers  of  the  prepositional 
phrase,  playing  its  part  in  syntax  as  adverbial  and  sometimes 
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even  adjective  clause  or — as  some  will  have  it — sentence.  The 
adjective  clause  is,  however,  more  often  developed  directly  by 
the  aid  of  a  relative  word,  as  indicated  in  the  following  section. 

So  far  as  observed,  the  subjunctive  is  not  inflected  in  its 
substantive  service,  except  by  the  use  of  a  merely  case-exhib¬ 
iting  article,  or  that  of  a  primarily  appositional  demonstrative 
accomplishing  a  virtually  inflective  result.  Verbally,  on  the 
other  hand,  it  has  the  full  inflectional  scope  of  the  indicative, 
including  in  Spanish  even  the  expression  of  futurity  meas¬ 
ured  from  a  point  of  reckoning  in  the  past,  as  will  be  indicated 
later.  Of  all  the  forms  of  verbal  noun,  the  subjunctive  is  ac¬ 
cordingly  the  most  completely  equipped  for  verbal  service — a 
fact  of  fundamental  importance,  as  one  of  the  grounds  of  its 
employment,  which  will  be  indicated  in  the  chapter  on  “  Choice 
of  Verbal  Forms.” 

THE  VERBAL  ADJECTIVES. 

Intending,  in  what  remains  of  this  chapter,  merely  to  give 
a  hint  of  what  might  be  accomplished  in  the  study  of  further 
hybrids  by  applying  suggested  methods;,  I  present  remaining 
topics  with  increasing  incompleteness.  How  the  now  to  be 
examined  hybrids  operate  as  verbs,  can  hardly  need  investiga¬ 
tion,  after  what  has  been  said  of  the  analogous  operation  of 
verbal  nouns.  How  they  operate  as  adjectives  was  indicated 
in  the  examination  of  relative  words  (See  “Pronouns,”  pages 
95-102),  it  being  therein  concluded  that  any  verb  may  operate 
as  a  virtually  adjective  limiter  of  its  subject  (or  object),  being 
at  t'he  same  time  attended  by  its  object  (or  subject)  and  indi¬ 
rect  associates.56  Discussion  of  inflectional  possibilities  would 
almost  be  a  repetition  of  pages  184-187.  Accordingly  I  turn 
at  once  to 


se  Thus,  in  “The  hook  you  gave  my  brother,”  your-giving-to-my-brother 
operates  as  distinguisher  of  the  intended  book  from  other  books. 
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i. 

Their  inflectional  varieties. 

In  exhibiting  these  it  is  convenient  to  present,  as  a  verbal 
crescendo,  a  diminuendo  series  of  adjectives',  beginning  with 

(1)  the  adjective  with  merely  verb-like  meaning. 

To  illustrate,  “Many  insects  are  destructive.”  Of  this  ex¬ 
pression,  the  final  word,  invested  merely  with  what  might  be 
known  as  verbal  potentiality,  or  better  perhaps  the  souvenir  of 
one-while  function  as  a  verb,  performed  by  its  progenitor  (de¬ 
stroy),  has  obviously  no  claim  to  rank  in  situ  as  a  hybrid,  un¬ 
less  it  be  construed  as  meaning  “destroying  something  ”  in 
which  case  it  is  merely  an  abbreviation  of 

(2)  The  adjective  in  verbal  function. 

To  illustrate  this  form  of  verbal  adjective,  let 

(a)  “Harris  studied  insects,” 

(b)  “Insects  are  destructive,”  and 

(c)  “Destructiveness  affects  plants” 

express  three  judgments  which  are  to  be  remodeled  into  a  sin¬ 
gle  extended  judgment.  Accordingly  let  “insects,”  which  is 
factor  of  both  (a)  and  (b),  be  thought  but  once.  Moreover, 
fori  convenience  of  further  exposition,  let  the  “are  destructive” 
be  replaced  by  the  clumsy  “are  characterized  by  destructive¬ 
ness.”  To  make  expressional  purpose  single,  let  also  the  as¬ 
sertion  of  (b)  be  omitted.  Thought  as  thus  far  reconstructed, 
may  be  indicated  by  the  expression  (ah)  “Harris  studied  in¬ 
sects  characterized  by  destructiveness.” 

This  thought  contains,  it  is  true,  a  central  and  a  lateral  sec¬ 
tion;  but,  for  present  purposes,  the  whole  may  be  regarded  as 
central  in  comparison  with  the  still  more  lateral  (c),  which 
now  shall  interlock  with  it. 

To  effect  this  interlocking,  let  the  “destructiveness”  common 
to  (ah)  and  (c)  be  thought  once  only,  and — with  a  view 
again  to  singleness  of  expressional  purpose — let  the  assertion 
of  (c)  be  omitted,  producing  (ahc)  “Harris  studied  insects 
characterized  by  destructiveness  affecting  plants.” 

The  comparatively  central  “characterized  by  destructiveness” 
is  merely  a  round-about  for  “destructive,”  though  the  latter 
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rather  implies57  than  expresses  the  qualitative  relation  indicated 
by  “characterize.”  On  the  other  hand,  the  lateral  “destruc¬ 
tiveness  affecting”  adds  to  “destructiveness”  the  relation  be¬ 
tween  it  and  what  is  destroyed. 

Thinking  still  of  “destructiveness”  as  quality  attributively 
used — that  is,  in  this  case  as  an  adjective — and  thinking  also 
of  the  “affect”  relation,  but  not  twice  thinking  the  “destruc¬ 
tiveness,”  and  not  expressing  its  qualitative  relation  with  “in¬ 
sects,”  I  use  the  word  “destructive”  to  exhibit  both  my  think¬ 
ings,  as  in  the  diagram: 

Harris  studied  insects 
destructive 
plants, 

in  which  I  intend  the  “destructive”  to  take  the  place  which 
might  be  taken  by  “destroying.”  That  the  meanings  of  “de¬ 
structive”  and  “destroying”  are  identical,  I  do  not  insist,  ad¬ 
mitting  that  “destructive”  rather  indicates  what  poses  as  a 
quality  regarded  in  its  active  consequences,  while  “destroying” 
indicates  an  action  posing  in  a  qualitative  relation.  This  dif¬ 
ference  indeed  I  regard  as  the  raison  d’etre  of  the  doubtless 
verbally  functionating  adjective  “destructive.” 

In  English  this  adjective  operates  peculiarly,  requiring 
change  of  order  and  union  with  its  object.  Accordingly, 
“Harris  studied  plant-destructive  insects,”  in  which,  allowing 
for  some  dimness  of  syntax-perception,  I  regard  “destructive” 
as  an  adjective  to  “insects,”  while  also  verbal  in  its  govern¬ 
ment  of  “plant,”  because  containing  in  its  meaning  the  relation 
of  action  to  its  own  actee.58 


57  One  reason  for  supposing  this  may  be  found  in  the  use  of  adjective 
words  in  the  predicate.  Thus  in  “Roses  are  red,”  the  relation  of  ob¬ 
ject  to  its  own  quality — subsisting  between  “Roses”  and  redness — 
finds  expression,  as  it  appears  to  me,  in  “are”,  which  means  to  me  “are 
characterized  by”,  the  proper  “conversion”  of  the  proposition  taking  the 
form  of  “Redness  characterizes  roses.”  If  then  in  such  usage  the  ad¬ 
jective  does  not  assume  the  burden  of  relation-expression,  it  would 
seem  to  be  an  a  priori  probability  that  also,  in  “Red  roses  are  not 
rare,”  it  does  not  do  so. 

58  A  precedent  for  supposing  the  verbally  functionating  adjective  in 
such  a  case  to  incorporate  in  its  meaning  the  relation  of  action  to 
actee,  may  be  found  in  the  general  consciousness  of  language  students, 
who  with  the  utmost  pains  distinguish  active  from  neuter  verbs. 
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In  the  forms  thus  far  considered,  verbal  inflection,  even  in 
highly  inflected  languages,  is  almost  completely  neglected. 
The  verbal  time-inflections  do  not  need  to  act;  for  what  is 
dominantly  posed  as  qualitative,  poses  also  rather  as  of  all 
time,  or  of  no  time  at  all  (or  time  inferred),  than  as  of  abso¬ 
lutely  present,  past  or  future  time.  Voice,  indeed,  is  often  indi¬ 
cated,  as  shown  by  the  expression  “Insect-des  troy  able  plants.” 
In  this,  it  is  true,  the  suffix  “able”  is  not  usually  ranked  as  in¬ 
flectional,  but  is  distinguished  as  derivative.  I  do  not  wish, 
however,  to  neglect  main  issues,  for  any  present  effort  to  estab¬ 
lish  the  futility  of  such  distinction.  Enough  that  verbal  change 
of  form,  to  indicate  an  element  of  meaning,  is  a  possibility, 
and  is  occasionally  utilized. 

Of  inflection  to  show  that  a  verbally  functionating  adjective, 
in  lateral  function,  is  operative  as  a  verb,  I  find  no  reliable 
cases. 

Verbal  inflection  for  person  and  number,  to  indicate  with 
what  the  hybrid  word  must  be  associated — that  is,  what  may 
be  known  as  associational  or  sympathetic  inflection — is  omitted, 
as  unnecessary,  since  in  well  inflected  languages  the  now  con¬ 
sidered  verbal  adjective  is  provided  with, an  equally  effective 
adjective  inflection  for  gender,  number  and  case. 

In  addition  to  this  associational  inflection,  the  verbally  func¬ 
tionating  adjective, exhibits  by  its  form  its  function  as  an  ad¬ 
jective,  and  not  for  instance  as  a  noun  or  adverb,  as  appears 
in  comparison  of  “destructive”  with  “destruction”  and  “de¬ 
structively.”  Whether  variation  of  this  sort  shall  rank  as 
derivative  or  inflectional,  I  make  no  effort  to  decide. 

Passing  to  adjective  variations  of  form,  designed  to  indicate 
a  change  of  meaning,  I  merely  note  that  they  occur.  As  to 
comparison,  or  change  of  form  to  indicate,  in  what  is  ranked 
as  quality,  degrees  of  its  intensity,  absolute  or  relative,  in  as¬ 
cending  or  descending  scale — whether  it  shall  rank  (so  far  as 
manifested  by  the  verbal  adjective)  as  derivative  or  inflec¬ 
tional — whether  any  form  analogous  to  “bigger”  be  one  or  the 
other — and  what,  in  either  case,  to  do  with  forms  analogous 
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to  “biggish”50 — and  why — let  the  devotee  of  Grammar  deter¬ 
mine. 

(3)  The  participle:  e.  g.,  “Harris  studied  insects  destroying 
plants.” 

Syntax  in  this  case  remains  as  in  case  (2)  :  “destroying,” 
as  an  adjective  in  central  clause,  expresses  (see  page  155, 
note)  as  a  quality  of  insects,  what  poses  as  a  relation-form¬ 
ing  action  (compare  pp.  153,  154)  or  activity,  while  “destroy¬ 
ing,”  as  a  verb  in  lateral  syntax,  expresses  what  poses  rather  as 
their  action-formed  relation  to  what  is  destroyed. 

Adjective  inflection  continues  as  before,  except  that  I  do* 
not  remember  a  case  of  “comparison ;”  and  verbal  inflection 
extends  to  time,  while  becoming  more  distinctly  recognizable 
in  the  form  of  “voice.” 

(4)  The  subjunctive  in  adjective  function:  e.  g.,  “Harris 
studied  insects  which  destroy  plants.” 

To  this  illustration  it  will  perhaps  be  objected  that  “destroy” 
is  indicative.  Having  later  comment  to  make  on  the  subject 
of  modes,  I  restrict  myself  for  the  moment  to  noting  that,  in 
my  use  of  words,  no  form  of  the  verb,  however  spelled  and 
however  pronounced,  will  be  called  indicative,  unless  it  is  asr 
sertive.  How  if  in  the  illustration  “destroy”  is  assertive,  the 
case  in  hand  is  merely  that  of  two  self-sufficient  judgments. 
These  judgments,  equally  expressible  by  the  separate  sentences 
“Harris  studied  insects”  and  “Insects  destroy  plants,”  dealing 
both  of  them  with  insects  and  the  same  ones,  advantageously 
reject  two  thinkings  of  these  insects  in  favor  of  a  single  think¬ 
ing,  becoming  therefore  a  continuous  mental  act  expressed  by 
a  continuous  utterance,  although  they  do  not  become  a  single 
judgment.  This  utterance  accordingly,  as  the  embodiment  of 
two  expressional  purposes,  must  rank  as  a  polyphrastic — not 
a  monopkrastic — sentence ;  that  is,  it  must  not  rank  as  a  single 
sentence,  but  as  two  interlocking  sentences.  In  it  neither 
“(which)  destroy”  nor  “destroy  plants”  is  adjectively  used  with 

59  Such  are  developed  by  the  diminutive  suffixes  of  the  Romance 
languages. 
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'“insects,”  any  more  than  is  “Harris  studied.”  Unless  then 
“destroy”  be  unassertive,  the  illustration  is  irrelevant.60 

Languages  which  freely  use  the  subjunctive  are  more  alert 
in  distinguishing  assertion  and  non-assertion,  than  languages 
which  use  that  mode  but  little.  The  former  therefore  offer 
better  illustraton  of  the  case  in  hand.  Tor  instance,  in  French, 
asserting  that  “I  am  looking  for  a  servant,”  if  (u)  I  wish  with¬ 
out  sentential  breach  to  continue  with  a  second  assertion  (of 
that  servant’s  faithfulness),  I  use  a  relative  clause  containing 
the  indicative.  But  if  ( b )  I  merely  wish  by  means  of  a  rela¬ 
tive  clause  to  restrict  attention  to  a  servant  of  a  particular 
type  (which  I  may  or  may  not  further  pose  as  hoped  for, 
wished  or  intended  by  me),  I  put  the  verb  of  such  a  relative 
clause  in  the  subjunctive.  Accordingly,  (a)  “I  am  looking 
for  a  servant  (actually  known  by  me)  who  is  faithful;”61  (b) 
“I  am  looking  for  a  servant  (the  creature  of  my  fancy)  who 
be  faithful.”62 

While  in  English  the  use  of  “be”  in  the  second  expression 
is  doubtless  quite  unusual,  I  doubt  not  that  the  users  of  our 
language  who  have  learned  in  other  languages  a  keen  percep¬ 
tion  of  the  difference  between  assertion  and  non-assertion,  are 
well  aware  that,  in  admitting  “is”  instead  of  “be,”  they  by 
no  means  intend  assertion. 

As  for  the  undeveloped  perception  of  the  unpracticed  mind, 
it  doubtless  parallels  the  mental  unawareness  of  him  who 
synonymizes  “shall’  and  “will,”  or  him  who  all  the  days  of 
his  life  makes  use  of  “time”  for  either  “Zeit”  or  “Mai” 
(“temps”  or  “fois”),  with  never  an  adequate  recognition  of 
the  difference  in  his  mental  operations. 

Banking  then  the  verb  of  the  relative  clause  in  my  illustra¬ 
tion  (“Harris  studied  insects  which  destroy  plants”)  as  un¬ 
assertive,  I  cannot  see  that  “destroy  plants”  is  any  more  able 
to  stand  alone  upon  its  individual  merits  than  the  “destroying 

80  The  possible  successive  assertive  and  unassertive  values  of  “de¬ 
stroy”  (see  pp.  129-133)  do  not  need  to  be  discussed  again. 

61  Je  cherche  un  domestique  qui  est  fidele. 

62  Je  cherche  un  domestique  qui  soit  fidele. 
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plants”  of  (3),  which  obviously,  thus  isolated,  would  not  have 
linguistic  existence.  Either  of  these  expressions  must,  to  live., 
attach  itself  to  another  expression  that  is  self-supporting — that 
is,  the  expression  of  a  judgment.  Of  “destroying  plants,” 
which  coheres  by  virtue  of  the  action-to-object  relation  between 
destruction  and  plants,  the  element  “destroying”  clings  to  “in¬ 
sects”  (in  “Harris  studied  insects”)  by  virtue  of  the  relation 
of  ob j ect-t  o-qu al ity  conceived  between  “insects”  and  “destroy¬ 
ing.”  Procedure  of  the  subjunctive  “destroy”  I  hold  to  be 
the  same. 

As  argued  in  the  examination  of  Relatives  (see  “Revision,” 
etc.,  pages  49-52),  the  “which”  does  not  repeat  at  all  the  idea 
expressed  by  “insects” — for  such  a  repetition  would  break  the 
oneness  of  total  thought  (see  page  117) — but  orders  that  idea, 
which  'has  already  been  a  member  of  a  prior  group  (“Harris 
studied  insects”),  to  te  maintained  in  mind  while  a  second 
group  of  fellows  gathers  about  it.  At  the  same  time  “which,” 
in  a  well  inflected  language,  exhibits  the  rank  (case)  of  that 
idea,  among  its  fellows  of  the  second  group.  Both  these  opera¬ 
tions  of  “which”  however  being  purely  instructional,  the  word 
may  be  neglected,  in  any  effort  to  establish  actual  materials 
of  thought  expressed,  precisely  as  in  the  case  of  the  language 
which  has  no  relative  pronoun.  Accordingly  I  reduce  my  illus¬ 
tration  to  “Harris  studied  insects  destroy  plants.” 

In  this  it  is  plain,  I  think,  that  two  thoughts  are  interlocked, 
as  indicated  by 

(Harris  studied  [insects)  destroy  plants.], 
in  which,  as  “insects”  is  object  of  “studied,”  it  would  be  nat¬ 
ural  merely  to  add  that,  by  means  of  “destroy,”  “insects”  and 
“plants”  are  put  in  the  relation  of  destroyer-to-what-is-des- 
stroyed. 

But  in  the  making  of  the  centro-lateral  total  diagrammed 
above,  a  nucleary  lateral  factor  (“insects”)  may  be  said  to 
have  been  drawn  into  central  membership.  How  the  pull  which, 
so  to  speak,  has  moved  the  idea  expressed  by  “insects,”  also 
stretches  out  the  thought  which  “insects”  aided  in  expressing. 
An  original  “insects — relation  of  destroyer-to-destroyed — 
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plants  becomes  “insects — relation  of  actor-to- action — destruc¬ 
tion — relation  of  action-to-acteei — plants”  (See  pp.  148,  149). 
That  is,  we  are  now  to  recognize  a  relation  between  “insects” 
and  “destroy,”  and  another  relation  between  “destroy”  and 
“plants.”  As  the  latter  relation  is  incorporated  in  the  mean¬ 
ing  of  “destroy” — or  as,  in  grammatical  terms,  that  word  is 
made  to  govern  an  object — “destroy”  in  its  lateral  use  with 
“plants”  may  rank  as  verbal. 

If  “destroy”  is  further  to  rank  as  a  verbal  adjective ,  it  must 
be  such  by  virtue  of  ranking  as  an  adjective  with  “insects.” 
That  so  indeed  is  does,  may  appear  as  follows. 

Doubtless  to  exact  perception  (compare  page  155,  note) 
the  relation  between  “insects”  and  “destroy”  is  that  of  actor- 
to-(his-own-)  action.  But  this  relation  is  often  linguistically 
sensed  more  vaguely  as  merely  a  species  of  the  broadly  and 
vaguely  conceived  attributive  relation,  such  adjectives  as  “fear¬ 
ful,”  “desirable,”  “cheap,”  “conditional,”  etc.,  emphatically 
indicating  the  extensive  scope  allowed,  in  linguistic  operations, 
to  the  attributive  category.  Accordingly,  to  rank  an  actor-to- 
action  relation  as  a  substance-to-attribute  relation,  is  merely 
to  make  a  habitual  passage  from  the  specific  to  the  generic — 
to  lapse  from  precise  recognition  into  recognition  less  precise. 
In  regarding  then  the  unassertive  “destroy”  as  adjective  to 
“insects,”  I  merely  repeat  the  operation  which  language  has 
carried  even  further  in  the  adjectives  “carnivorous,”  “ichthy¬ 
ophagous,”  etc. 

My  interpretation  seems  to  me  to  be  confirmed  by  the  in¬ 
tention  of  the  illustration,  which  I  should  paraphrase  by  “Hari¬ 
ris  studied  insects  characterized  by  destruction  of  plants”  or 
“by  plant-destruction.”  It  has  moreover  the  convenience  of  as¬ 
suming  a  single  mode  of  thought-construction  in 
Harris  studied  plant-destructive  insects. 

Harris  studied  insects  destroying  plants. 

Harris  studied  insects  (which)  destroy  plants. 

The  subjunctive  thus  employed  does  not  to  my  recollection 
make  use  of  any  adjective  inflection.  What  may  be  said  of 
its  verbal  inflection  is  quite  analogous  to  what  was  said  of  the 
subjunctive  used  as  a  verbal  noun,  on  page  194. 
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THE  VERBAL  ADVERBS. 

These,  as  their  name  suggests,  are  operative  centrally  as 
adverbs,  and  only  laterally  as  verbs.  To  exhibit  this,  if  pos¬ 
sible,  more  clearly  than  was  done  on  pages  152-156,  I  offer 
a  type  of  thinking  rather  possible  than  actual  or  even  plausible. 
Approaching  this  by  easy  stages,  suppose  I  hear  from  the  street 
a  noise  of  the  sort  that  commonly  attends  a  misunderstanding 
between  a  dog  and  a  cat.  I  may  say 

“That  is  a  sound  like-the-sound-of-fighting77  or,  more  briefly, 
“That  is  a  fighting  sound77  or,  less  conventionally, 

“That  sounds  fightingly.77 

Having  settled  on  the  thought-form  indicated  by  the  last, 
severely  strained  expression,  if  now  I  wish  to  bring  in  dogs  as 
actors,  and  cats  as  actees,  I  must  associate  them  with  fighting, 
already  used  adverbially,  but  now  required  to  act  as  also  verb 
to  subject  “dogs,77  and  object  “cats.77  To  indicate  this  mental 
operation,  I  form  the  diagram 

dogs 

That  sounds  fightingly 
cats. 

The  sporadic  verbal  adverbs  have,  so  far  as  I  remember,  no 
inflection,  except  the  sign  of  adverbial  use  in  syntax,  and  may 
be  Regarded  as  important  only  to  completeness  of  view. 

SECONDARY  HYBRIDS. 

As  the  merest  hint  of  linguistic  possibilities,  I  offer  the  case 
of  what  might  rank  as  a  verbal  noun,  performing  further  and 
more  central  service  as  an  adjective.  Approaching  this  case 
also  by  small  advances,  I  note  that  in 
“Men  to  eat  their  dinner77 

the  act  of  eating,  for  all  that  is  indicated,  is  purely  verbal. 
That  is,  “to  eat77  expresses  an  action-formed  relation  between 
“men77  and  “their  dinner,77  and  does  not  serve  in  any  other  in¬ 
dicated  function.  But,  in 

“Men’s  eating  of  their  dinner,77 

relation-expression  may  be  held  to  be  divided  between  the 
apostrophe  s  (expressing  the  relation  of  owner  to  property, 
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figuratively  replacing  that  of  actor  to  action)  and  the  of  (which 
expresses  the  relation  of  action  to  actee).  “Eating,”  being 
stripped  of  all  relation-naming,  is  a  mere  action-name r,  sub¬ 
stantively  posed  in  its  relations  to  “men”  and  “dinner.”  But 
in  the  expression 

“Men’s  eating  their  dinner,”" 

while  “eating”  still  may  be  regarded  as  a  noun  to  “men’s,”  it 
is  verb  to  “dinner,”  having  assumed  the  burden  of  showing, 
between  the  act  which  it  names  and  “dinner,”  the  relation  of 
action  to  actee — or  in  other  words  governing  “dinner”  as  its 
direct  object.  That  is,  “eating”  in  this  expression  operates  as 
a  verbal  noun. 

Wishing  now  to  utilize  this  verbal  noun  in  a  description, 
and  wishing  it  to  operate  in  that  description  as  an  adjective, 
I  illustrate  the  structure  of  my  thought  by  the  diagram 

men’s 

l 

The  stage  presented  an  eating  scene 

.  I. 

their  dinner 

in  which  the  “eating,”  serving  in  its  fellowship  with  the  cen¬ 
tral  “scene”  as  an  adjective,  while  also  laterally  a  noun  with 
“men’s”  and  sublaterally  a  verb  with  “their  dinner,”  may  rank 
as  a  verbo-nominal  adjective.63 

A  little  further  stretching  of  imagination  might  also  develop 
a  verbo-nominal  (or  from  a  different  point  of  view,  a  nominee 
verbal)  adverb,  as  in 

dog’s 

I 

That  sounds  fightingly 

l 

cats 


If  “eating”  be  felt  to  be  a  verb  with  “their  dinner”  more  centrally 
than  it  is  a  noun  with  “men’s”,  its  rank  would  rather  be  that  of  a 
nomino-verbal  adjective. 

14— S.  &  A. 
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CHAPTER  III. 


CLASSIFICATION  OF  VERBAL  FORMS. 

THE  CONJUGATIQNAE  AGGREGATION 

Under  this  advisedly  disparaging  title  I  invite  attention  to 
what  appears  to  me  irrational  in  what  may  he  called  the  con- 
jugational  roster. 

As  ground  for  antagonizing  what  at  least  enjoys  the  rank 
of  honored  tradition,  even  though  its  acceptance  be  not  pre* 
scribed  by  linguistic  orthodoxy,  I  note  that  neither  form  nor 
meaning  consistently  controls  its  membership,  but  sometimes 
one  and  sometimes  the  other.  Thus  the  conjugation  of  the  verb 
for  being,  in  languages  of  various  times  and  peoples,  admits  to 
fellowship  words  of  the  completest  formal  difference  (e.  g. 
“am,”  “was”  and  “have  been”),  and  doubtless  very  properly; 
for,  while  they  differ  one  from  another  in  the  time  to  which 
being  is  referred,  no  one  of  them  exhibits  diminution,  augmen¬ 
tation  or  any  other  variation  of  being  itself. 

Contrariwise  in  Greek  the  preterite  oiSa  in  the  sense  of  “I 
know,”  is  admitted  to  the  conjugation  of  the  verb  which  only 
means  “to  see,”  it  being  alleged  that  “having  seen,  I  therefore 
know” — an  inference  doubtless  somewhat  justifiable,  but  hardly 
more  so  than  that  “having  fasted,  therefore  I  hunger.”  Ac¬ 
cordingly  forms  which  mean  respectively  seeing  and  knowing 
have  no  better  right,  on  the  ground  of  meaning,  to  appear  in 
a  single  conjugation,  than  forms  which  mean  respectively 
fasting  and  being  hungry;  and  so  long  as  the  latter  are  not 
united  in  a  single  conjugational  system,  it  would  seem  advis- 
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able  to  separate  the  former,  even  though  in  form  they  be  iden¬ 
tical.  For,  if  form-identity  prevail  over  difference  in  mean¬ 
ing,  “wax”  for  instance  in  the  sense  of  grow,  and  “wax”  in  the 
sense  of  cover  with  wTax,  will  form  a  single  conjugational  sys¬ 
tem,  to  the  presumable  discontent  of  every  grammarian. 

It  further  appears  to  have  been  at  least  undesirable  to  join 
with  the  conjugation  of  affirmative  verbs,  the  forms  which  ex¬ 
hibit  negation,  even  when,  as  in  some  of  the  languages,  ne¬ 
gation  (if  I  remember  aright)  is  accomplished  by  inflectional 
variation  of  the  affirmative  form.  The  difference  between  eat¬ 
ing  and  not  eating  is  essentially  the  difference  between  eating 
and  fasting.  Whatever  rational  ground  exists  for  admitting 
“not  eating”  to  the  conjugation  of  “eating,”  equally  favors  the 
admission  of  “fasting,”  and  even  “not  fasting.”  So  long  as 
“fasting”  is  not  admitted  to  the  conjugation  of  “eating,”  there 
seems  to  be  no  better  than  a  very  imperfect,  formal  reason  for 
ranking  affirmative  and  negative  systems  in  a  single  conjuga¬ 
tion. 

Again  the  difference  between  eating  and  fasting  is  fully 
equalled  in  importance  by  the  difference  between  eating  and 
being  eaten.64  The  reasons  which  favor  the  conjugational  sep¬ 
aration  of  the  former  pair,  would  seem  to  apply  to  the  latter. 
Accordingly  it  does  not  appear  to  have  been  advisable  to  join 
the  “voices”  in  a  single  conjugation. 

Conjugation  commonly  admits  occasional  forms  expressing 
(as  one  of  their  meanings)  “customary  or  repeated  action.”65 
Thus  of  “jacio”  (I  throw)  the  Latin  grammars  offer  “jaciebam” 
(in  the  sense  of  I  repeatedly  threw)  as  a  conjugational  form. 
Per  contra,  “jacto,”  which  may  also  mean  repeated  throwing,  is 
ranked  as  an  independent  verb.  Grammar  can,  however,  hardly 

64  As  I  am  ready  to  argue  in  another  publication,  it  is,  in  the  voices, 
strictly  not  at  all  the  action  named  that  varies,  but  the  implication  of 
the  action  personnel.  Between  “the  cannibal  dined  on  missionary”  and 
“the  cannibal  was  dined  on  by  a  missionary,”  the  difference  intended 
hardly  bears  on  the  nature  of  the  dining,  but  on  who  was  diner  and  who 
dinner — i.  e.,  whether  relation  expressed  by  the  verb  is  that  of  diner 
to  dinner,  or  vice  versa. 

es  I  momentarily  pose  the  verb,  for  convenience,  only  as  exhibiting 
action,  without  intending  to  neglect  the  less  obvious  meanings  which 
it  also  renders. 
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be  held  responsible  for  this  inconsistency,  in  view  of  the  embar¬ 
rassment  offered  by  the  coexistent  “jactabam,”  “jactito”  and 
“jactitabam.”  But  Grammar  is  apparently  responsible  for 
ranking  “jaciebam”  as  a  tense  of  “jacio.”  So  far  as  tense  be 
taken  as  expressing  merely  present,  past  or  future  time  of  oc¬ 
currence,  “ jaciebam”  cannot  be  distinguished  in  tense  from 
“jeci,”  either  being  available  for  any  date  admissible  with  the 
other.  Apart  from  difference  in  time  consumed — a  topic  for 
later  examination — the  difference  between  them  is  the  differ¬ 
ence  between  “throwing”  and  “throwings.”  In  short  the  so- 
called  tense  is  a  sporadic  inflectional  form,  which  exhibits  as 
plural  an  act  not  so  regarded  by  other  forms  of  the  verb.  As 
such,  it  is  to  be  distinguished  with  some  care  from  the  so-called 
plural  forms  of  the  verb,  which  merely  require  the  verb’s  asso¬ 
ciation  with  a  plural  subject.  The  existence  of  these  purely 
instructional’  “plurals”  leads  me,  in  view  of  possible  confusion, 
to  object  to  the  practice  which  admits  to  conjugation  those  other¬ 
wise  entirely  admissible  bona  fide  plural  forms. 

At  this  point  one  encounters  terminology  of  quite  elusive  and 
presumably  inconstant  value.  “Progressive”  action,  in  the 
sense  of  making  progress  from  a  beginning  toward  an  end,  im¬ 
plies  “duration”  or  “continuation;”  but  the  converse  proposi¬ 
tion  does  not  hold.  “Completion”  is  ambiguous,  applying  not 
only  to  the  case  in  which  nothing  remains  to  do,  but  also 
to  the  case  in  which  merely  nothing  more  is  done.  I 
“complete”  my  eating  either  because  I  am  no  longer  hungry  or 
because  the  supply  of  food  is  exhausted,  recognizing  both  an 
ideal  and  a  practical  completion  of  the  act.  Without  attempt¬ 
ing  to  enforce  or  apply  these  distinctions,  I  content  myself 
with  a  rather  rough-shod  treatment  of  the  two  ensuing  topics. 

The  verbal  form  for  bona  fide  plural  action  (e.  g.  “facie- 
bam”)  often  neglects  plurality,  adding  instead  to  the  constant 
meaning  of  the  verb  the  idea  of  continuation — a  change  of  value 
not  so  violent  as  might  perhaps  at  first  appear.  Por  the  con¬ 
tinued — or,  say  the  long,  in  either  time  or  space — is  in  much 
the  same  relation  to  the  uncontinued — or  say  the  short — as 
the  many  to  the  one.  Both  the  continued  and  the  many  may 
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be  regarded  as  respective  augmentations  or  extensions  of  the 
uncontinued  and  the  one.66  M} 

Even  verbs  which  express  an  action  virtually  instantaneous 
are  figuratively  made  to  express  an  act  extended  over  consider¬ 
able  time,  facilitating  thus  the  time-coincidence  of  one  such  ac¬ 
tion  with  another.  To  illustrate,  the  arrival  of  the  Humane 
Society’s  agent  and  the  single  kick  that  I  give  my  dog,  con¬ 
sume  perhaps  each  one  of  them  so  little  time,  that  it  is  hardly 
plausible  to  pose  them  as  exactly  synchronizing.  The  difficulty 
is  that  of  lodging  my  bullet  in  your  visiting  card  at  twenty 
paces — a  difficulty  relieved  by  stretching  the  target,  or  by  sub¬ 
stituting,  say,  the  door  of  the  bam.  Quite  analogously  all  the 
difficulty  of  synchronizing  kick  and  arrival  may  be  met  by 
spreading  one  or  the  other  over  considerable  time.  Accord¬ 
ingly,  “The  agent  arrived  while  I  was  kicking  the  dog.” 

As  however  the  amount  of  time  consumed  by  an  action, 
whether  bona  fide  or  imaginary,  has  nothing  in  common  with 
date  of  occurrence,  it  is  plainly  quite  irrational  to  rank  the  form 
expressive  of  (continuance)  duration  as  a  particular  tense 
of  the  verb.  Whether  the  act  regarded  as  continuing  should 
rank  as  any  sort  of  variant  of  the  act  not  so  regarded,  and 
whether  correspondent  verbal  forms  should  be  included  in  a 
single  conjugation,  may  be  examined  to  better  advantage  in 
connection  with  acts  regarded  as  beginning,  and  acts  regarded 
as  ending. 

Beginning  and  ending  form,  with  continuing,  a  categorical 
trio,  apotheosized  in  the  several  aspects  of  the  triune  Hindoo 
Brahm,  as  Brahma  the  creator  (beginner),  Vishnu  the  pre¬ 
server  (continuer)  and  Siva  the  destroyer  (ender) — re-empha- 
sized  in  the  classic  Clotho,  Lachesis  and  Atropos — of  which  the 
recognition  of  any  member  implies  the  recognition  of  the  other 
two.  Accordingly  this  inveterate  analytic  habit  of  thought  ap- 

68  The  kinship  of  number-extension  and  mass-extension  may  also  he 
exhibited  by  nouns,  the  plural  “fishes”  indicating  rather  repetition  of 
a  type — or,  say,  a  numerical  count — while  the  also  quasi-plural  “fish” 
may  be  construed  as  indicating  the  more  than  one  in  the  aspect  rather 
of  augmented  bulk.  Compare  with  “a  fish”,  “a  dozen  fishes”  and  “a 
barrel  of  fish.” 
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pears  to  require  that  the  verb  which  admits  to  its  conjugation 
forms  intended  to  express  the  one,  should  also  admit  the  forms 
intended  to  express  the  others. 

Grammar  however  is  by  no  means  consistent.  Forms  for 
beginning,  known  as  inchoative,  it  gathers  into  the  separate 
conjugation  of  what  it  ranks  as  an  independent  verb.  Forms 
for  ended — and  forms  for  continuing — action  it  associates  with 
those  which  exhibit  the  constant  meaning  of  the  verb  without 
the  idea  of  beginning,  continuing  or  ending. 

So  to  misshape  the  mental  eye  as  to  reproduce  the  distorted 
vision  which  betrays  the  pseudo-science  in  further  procedure,  is 
perhaps  impossible.  Somewhat  however  as  follows  Grammar 
seems  to  have  cerebrated.  First  of  all  the  ending  of  an  act  and 
the  ended  act  are  confounded.  (1)  “I  completed  falling”  and 
(2)  “I  completely  fell”  are  seen  as  one.67  Again,  from  com¬ 
pletely  falling  it  is  but  an  easy  step  to  its  immediate  sequel 
“being  down,”  expressible  by  “am  fallen,”  which  indicates  a 
status  resultant  from  a  completed  fall,  itself  resultant  from 
the  completion  of  the  act  of  falling. 

In  terminology  Grammar  thrives  no  better  than  in  discrim¬ 
ination.  A  given  verbal  form,  conceived  as  indicating  action 
continuing  in  the  past  (for  instance  “faciebam”)  is  called  im¬ 
perfect,  presumably  because  the  completing  or  perfecting  of  the 
act  remains  unindicated.  For  it  can  hardly  be  the  space  of 
time  required  for  the  act,  that  is  conceived  as  uncompleted,  as 
this  on  occasion  may  be  distinctly  shown  to  have  lapsed  in  an-  j 
other  century— a  thousand  years  ago ;  and  the  conception  of  the 
time  required  for  the  act  as,  in  a  former  century,  uncompleted, 
is  a  little  too  refined  for  linguistic  usage.  The  space  of  time 
required  for  the  act  accordingly  is  completed,  or  perfectly  past ; 
but  the  act  itself  may  be  uncompleted  or  imperfect— not  only 
at  the  moment  in  which  it  is  sensed,  but  forever;  that  is,  it 
- - 

67  For  distinctly  expressing  (1)  there  seems  to  be  no  special  form. 

“I  fell”  can  hardly  be  construed  as  expressing  any  analytic  element 
of  falling— either  its  beginning,  continuing  or  ending.  (2)  has  been 
held  to  be  expressed  by  “I  have  fallen,”  though  personally  I  confess  a 
complete  inability  to  find  in  “I  have  fallen”  any  distincter  expression 
of  completion  or  completeness  than  is  findable  in  “I  fell.” 
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may  never  liave  been  carried  to  completion.  Accordingly  it  is 
the  act  itself  and  not  the  time  it  occupies,  that  presumably  ac¬ 
counts  for  the  name  “imperfect.”  Analogously  the  verbal  form 
conceived  as  indicating  action  ended  in  the  past  (for  instance 
“feci”)  is  said  to  be  in  the  perfect  tense.  As  before,  the  time 
of  the  act  is  perfectly  past,  and  therefore  cannot.be  the  ground 
for  giving  this  form  a  different  name.  The  act  itself  is  how¬ 
ever  in  this;  case,  if  you  stop  to  analyze  it,  doubtless  begun, 
continued  and  completed  or  perfect.  Accordingly  in  this  case 
also  it  is  the  completeness  of  the  act  itself,  and  not  the  com¬ 
pleteness  of  the  time  it  occupies,  that  accounts  for  its  name,  it 
being  known  as  “perfect.” 

But  an  action  conceived  as  completed  in  the  remoter  past  is 
said  to  be  of  the  pluperfect  tense,  an  expression  which  offers 
several  interpretations.  (1)  That  an  act  be  more  than  com¬ 
plete,  is  hardly  conceivable  and  not,  I  think,  intended.  (2) 
The  like  may  be  said  of  the  completeness  with  which  the  time 
required  for  the  act  has  elapsed.  (3)  Yet  obviously  of  two 
actions  or  two  times  occupied  by  action,  both  completely  past, 
the  one  may  belong  to  a  remoter  past  than  the  other;  and  this 
it  is,  presumably,  that  is  intended  and  alone  intended  by  the 
word  pluperfect.  It  appears  accordingly  that  completeness 
and  remoteness  from  the  present  have  been  rather  mixed  in  the 
cited  naming  of  past  tenses. 

My  aim  in  seeking  to  establish  the  confusion  of  tense  (or 
date  of  occurrence)  with  the  several  stages  of  occurrence,  has 
been  to  discredit  the  authority  of  Grammar.  Further  means 
of  doing  so  are  findable  in  several  confusions  of  tense  with 
mode,  in  the  sense  in  which  Grammar  conceives  the  latter.68 
But,  without  the  aid  of  these,  the  already  cited  errors  may  be 
held  to  free  the  student  of  Grammar’s  classification  from  any 
allegiance  to  tradition. 

68  Thus,  for  instance,  Grammar’s  perception  appears  to  be  at  times 
completely  baffled  by  the  rather  treacherous  succession  of  dissolving 
mental  views  suggested  by  the  series  “future— not  yet  realized — unex- 
isfflng —  unknowable—  unknown —  unassertable— *  unasserted —  subjunc¬ 
tive”  of  which  the  italicized  elements  have  been  alone  enough  to  lead 
a  multitude  into  the  pit. 
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Utilizing  this  freedom,  I  note  imprimis  that,  in  spite  of  the 
age  of  the  categorical  trio  (beginning,  continuing  and  ending) 
and  although  all  actions  doubtless  may  be  conceived  as  be¬ 
ginning  or  continuing  or  ending  in  the  present  or  in  the  past 
or  in  the  future,  the  trio  is  not,  in  languages  generally,  recog¬ 
nized  with  any  regularity.  Most  commonly  indeed  it  seems 
to  me  to  be  quite  ignored.  I  say  “I  breakfasted  at  eight,”  with 
no  more  thought  of  beginning,  continuing  or  ending,  than  I 
give  to  the  muzzle,  barrel  and  butt  of  my  rifle,  when  I  say  to 
you  “Take  the  gun.”  Special  forms  expressing  initial,  inter¬ 
mediate  and  terminal  stages  of  activity  are  sporadic,  and  on 
that  account  extremely  subject  to  misinterpretation,  as,  in  the 
absence  of  sufficient  series,  their  like  and  unlike  elements  fail 
to  be  emphasized  by  repetition.  Their  admission  to  the  conju¬ 
gation  of  the  verb  with  merely  constant  meaning,  is  accordingly 
not  only  indefensible  ,but  also  a  probable  and  indeed  an  actual 
source  of  confusion. 

Again,  it  is  not  so  natural  as  might  at  first  appear,  to  re¬ 
gard  the  stages  of  an  act  as  variants  of  the  act  itself  .The  ten¬ 
dency  is  rather  the  other  way  about.  What  might  be  exhibited 
for  instance  as  eating  in  the  inceptive  stage,  is  more  commonly 
exhibited  as  an  act  of  inception  which  inaugurates  an  eating, 
presumably  continued  and  concluded.  Accordingly,  “I  began  to 
eat”  and  not  “I  accomplished  the  initial  stage  of  eating”  or  “I 
ate  initially,”  or  any  linguistic  equivalent  thereof.  Thus  ex¬ 
hibited,  “beginning  to  eat”  is  rather  perhaps  a  variant  of  be¬ 
ginning,  than  a  variant  of  eating. 

Indeed  to  conceive  the  part  as  merely  a  variant  of  the  Whole 
is  not  the  linguistic  habit.  Sunrise,  daytime  and  sunset  you  do 
not  put  in  a  single  class  with  day.  “Bite  ofi,”  “chew”  and 
“swallow”  will  not  class  with  “eat.”  It  is  apparently  inexpedi¬ 
ent  to  include  in  the  conjugation  of  “to  eat”  the  forms  which 
express  that  act  as  beginning,  continuing  or  ending. 

It  is  in  the  category  of  mode  that  conjugation  exhibits  the 
most  vexations  confusion.  If  mode  he  based  on  the  adding  or 
not  adding  of  belief  to,  say,  the  dictionary  meaning  of  a  verb,, 
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the  case  is  simple:  There  are  two  modes — the  assertive  and 
the  unassertive — the  latter  being  subdivisible,  as  later  indicated, 
first  according  to  the  verbal  idea’s  membership  in  thought,  and 
again  according  to  inflectional  outfit. 

If  per  contra  verbal  forms  containing  further  additions  to 
dictionary  meaning  be  regarded  as  further  modes,  I  see  no 
theoretical  limit  to  their  number.  If  such  there  be,  it  has 
hampered  Grammar  very  little.  All  together,  grammars  thus 
far  examined  exhibit  more  than  a  score  of  modes.  As  an  illus¬ 
tration  of  their  genuineness,  I  cite  what  may  be  known  (the 
actual  name  declining  to  recur  to  me),  as  the  “as  if”  mode, 
or  system  of  forms  available  in  expressions  of  the  type  “My 
brother  acts  as  if  he  were  ill.”  Mode  for  condition  and  mode 
for  conclusion  not  contenting  the  modal  adept,  a  special  mode 
is  invented  to  serve  in  what  apparently  is  not  perceived  to  be 
the  merest  abbreviation  of  “My  brother  acts  as  he  would  act 
if  he  were  ill.” 

Abstracting  from  such  little  known  and  less  accepted  modes, 
I  pass  to  the  examination  of  modes  more  commonly  recognized, 
which  however  also  impress  me  as  irrational,  beginning  with  the 
imperative. 

To  illustrate,  the  expression  “Else !”  The  equivalent  of  this, 
in  highly  inflected  languages,  is  formally  differentiated  from 
its  conjugation a.1  associates,  retaining  however  a  formal  re¬ 
semblance  thereto,  sufficient  to  warrant  its  admission  to  their 
conjugation  so  far  as  any,  the  most  obvious,  formal  kinship 
can  be  recognized  as  alone  sufficient  ground  for  admission.  As 
indicated  however  on  page  204,  I  recognize  no  value  in  kin¬ 
ship  of  form,  except  when  attended  by  all-important  kinship  of 
meaning.  Indeed,  in  illustration,  I  shall  consider  kinship  of 
meaning  even  unattended  by  kinship  of  form,  the  latter  being 
always  readily  conceivable  as  coincident,  in  view  of  the  acci¬ 
dental  formal  similarity  to  which  words  are  notoriously  sub¬ 
ject. 

Examining  then  the  meaning  of  the  imperative  “Rise!”  (See 
“Interrogative”  pages  397-401),  I  offer  in  definition  “I  wish 
(command,  etc.)  you  to  rise”  (or  “That  you  rise  is  my  wish,” 
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etc.).  Compared,  as  so  defined,  with  “me  to  wish,  you  to  rise,” 
tke  so-called  imperative  is  distinctly  assertive  and  accordingly 
indicative.  What  is  asserted  is  however  by  no  means  rising, 
but  obviously  wishing.  The  fairly  consistent  usage  of  speech 
accordingly  justifies  the  assumption  that,  in  the  expression  “I 
wish  you  to  rise,”  the  wishing  alone  is  purely  verbal,  the  rising 
being  a  verbal  noun  employed  as  the  immediate  object  of  the 
wishing.  To  rank  my  wishing  your  rising  as  a  mode  of 
(your!)  rising,  appears  to  me  no  more  to  be  commended  than 
to  rank  my  wishing  a  mutton-chop  as  a  mode  of  mutton-chop. 
If  wishing  a  mutton-chop  must  at  any  cost  be  ranked  as  a  mode, 
it  would  apparently  be  better  to  rank  it  as  a  mode  of  wishing; 
and  the  like  may  be  claimed  of  wishing  your  rising. 

Again,  whatever  reason  may  be  claimed  for  ranking  my  wish¬ 
ing  you  to  rise  as  modal,  may  with  rather  greater  force  be 
urged  fori  ranking  my  causing  you  to  rise,  as  in  “I  raise  you,” 
as  also  modal.  This  indeed  has  been  done  in  the  grammars 
of  some  languages.  These  again,  however,  have  committed  the 
error  of  ranking  raising  as  a  mode  of  rising,  which  to  say  the 
least  is  rather  difficult.  It  would  be  far  more  rational  to  rank 
it  as  a  mode  of  causation. 

As  indicated,  “Rise!”,  if  ranked  as  a  mode,  will  rationally 
be  conceived  as  a  mode  of  wishing.  But  as  I  am  able  to  wish 
for  anything  under  the  sun,  the  variety  of  wishing  modes 
is  obviously  so  great,  that  conjugation  of  the  single  verb  “to 
wish”  would  surely  so  increase  the  bulk  and  consequent  price 
of  grammars,  as  to  effect  a  serious  decrease  in  the  number  of 
their  readers.  Pro  bono  publico  accordingly,  if  for  no  other 
reason,  the  verbal  forms  which  stand  for  wishing  should  not 
be  admitted  to  the  conjugation  (or  declension)  of  what  is 
wished. 

The  optative,  whenever  it  incorporates  into  its  meaning  the 
idea  of  wishing,  also  (being  essentially  imperative)  has  no  legit¬ 
imate  claim  to  enter  the  conjugation  of  the  verb  expressing 
what  is  wished.  When  the  optative,  no  longer  including  de¬ 
sire,  is  governed  by  a  word  of  desire  (expressed  or  understood) 
or  any  other  word,  it  fairly  ranks  as  a  (tense)  form  of  the 
subjunctive. 
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The  potential  mode,  exhibited  by  “That  may  be  true’7  (Note 
the  student’s  “Cela  soit  vrai”  based  on  the  spurious  definition 
of  “soit”  so  often  given  in  grammars)  is  lost  in  “Cela  peut 
etre  vrai”  as  well  as  in  “potest.”  That  is,  the  idea  of  possi¬ 
bility,  whether  expressed  by  an  added  verb  (“peut”)  or  by  a 
recognizedly  different  verb  (“potest”),  is  in  French  and  Latin 
not  regarded  as  developing  a  mode  of  “to  be.”  If  a  mode  of 
anything,  “may  be”  (compare  “may  die,”  etc.)  is  a  mode  of 
possibility  and  not  a  mode  of  being,  and  as  such  may  include 
the  idea  of  belief  or  reject  it,  thereby  laying  claim  to  appear 
as  indicative,  subjunctive,  infinitive,  etc.,  as  the  situation  of 
the  moment  indicates^— accordingly  not  a  mode,  but  in  its  al¬ 
lowable  scope  a  conjugation  complete  in  itself. 

The  so-called  conditional  mode  (Compare  “He  would  come 
if  he  could”),  by  which  I  mean  the  mode  employed  in  con¬ 
ditioned  statements' — that  is,  in  conclusion — I  shall  later  ex¬ 
hibit  as  a  possible  tense  of  any  mode,69  and  accordingly  foreign 
to  the  topic  of  the  moment. 

Interrogative  conjugation  is  best  appreciated  in  the  light  of 
the  simple  indicative  and  imperative  forms.  To  illustrate, 
the  series  (1)  “You  rise.”  (2)  “Rise!”  and  (3)  “Rise  you?” 
(or  “Do  you  rise?”)  may  be  regarded  as  asserting  (1)  that 
you  rise,  (2)  that  I  wish  you  to  rise  and  (3)  that  I  wish  you  to 
inform  me  as  to  your  rising.  The  imperative  is  accordingly 
a  pregnant  indicative,  and  the  interrogative  a  pregnant  imper¬ 
ative.  (See  “Interrogative,”  pages  401  and  410.)  So  far 
then  as  augmentation  of  meaning  offers  a  valid  objection  to  the 
inclusion  of  (2)  in  the  conjugation  of  (1),  so  far,  and  even 
further,  a  greater  augmentation  of  meaning  offers  more  valid 
objection  to  the  inclusion  of  (3)  in  the  conjugation  of  (1). 

Resuming  what  has  been  said  of  the  accepted  conjugational 
system,  I  object  to  (1)  a  general  irrationality,  neither  form  nor 
meaning  consistently  controlling  its  membership,  and  (2)  an 
irrational  admission  of 


69  Compare  “I  expected  him  to  come  if  he  could,”  and  “I  looked  for 
his  coming  if  he  could,”  in  both  of  which  I  intend  the  condition  to 
bear  on  his  action  only — not  on  my  expecting. 
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(a)  negative  forms, 

(b)  interrogative  forms, 

(c)  passive  forms, 

(d)  forms  for  repeated  action, 

(e)  forms  for  continued  action  i  forms  for  initiated  action 

(/)  forms  for  completed  action  )  being  excluded, 

(g)  imperative  forms, 

(Ji)  optative  forms, 

( i )  potential  forms, 

(j)  conditional  forms,  so  far  as  given  modal  rank, 

(Jc)  and  many  other  so-called  modal  forms. 

So  far  as  these  objections  be  well  founded,  they  exhibit  as 
a  veritable  medley,  a  bewildering  multitude  of  verbal  forms 
which,  under  the  name  of  conjugation,  quite  too  long  have 
masqueraded  as  a  system. 

RATIONAL  SYSTEMS. 

Recognizing  that  it  is  vastly  easier  to  disapprove  an  accepted 
classification,  than  to  produce  in  its  place  another  more  worthy 
of  acceptance,  I  wish  the  following  suggestions  to  be  taken 
strictly  as  suggestions  only. 

i. 

If  all  the  verbal  forms  remaining,  after  the  omissions  in¬ 
dicated  in  the  preceding  section,  be  admitted  to  a  single  genus? 
species  and  subspecies  may  be  formed  as  follows : 

As  some  of  these  forms  are  verbal  in  the  expression  of  central 
thought  only,  while  the  others  are  verbal  in  the  expression 
of  lateral  thought  only,  the  former  may  be  known  as  central 
verbs,  and  the  latter  as  lateral  verbs.  As  the  latter  again  at 
the  same  time  serve  as  other  parts  of  speech,  and  the  former 
serve  as  verbs  only,70  the  two  might  be  also  known,  the  former 
as  pure  or  genuine  verbs,  and  the  latter  as  hybrids — or  again 

70  The  possibility  of  nominal  verbs,  etc.,  indicated  on  page  114,  I  do 
not  now  consider. 


Owen — Hybrid  Parts  of  Speech. 


215 


fhe  one  as  verbs  and  the  other  as  verbals.  Moreover  central 
thought,  as  previously  indicated,  must  be  a  judgment,  or  in 
other  words  requires  assertion ;  and  it  has  happened,  though  by 
no  means  of  necessity,  that  assertion  is  effected  only  by  that 
element  of  central  thought-expression  which  is  called  a  verb. 
Per  contra,  strictly  lateral  thought  is  not  a  judgment,  or  in 
other  words  is  not  asserted  by  any  of  its  expressional  elements. 
{See  further  page  234,  note,  and  page  242.)  The  central 
verbs  are  accordingly  assertive,  while  the  lateral  verbs  are  un¬ 
assertive  ;  and  by  these  names  it  is.  best,  perhaps,  to  know  them. 

The  assertive  verbal  forms  moreover  lend  themselves  to  ar¬ 
rangement  into  time-groups  known  as  tenses,  which  may  for 
convenience  include  what  in  certain  languages  is  known  as 
the  “tenseless  form  of  the  verb.” 

The  forms  of  each  assertive  tense  are  further  grouped  ac¬ 
cording  to  their  number  and  person  inflections,  which  show  with 
what  manner  of  subject  they  must  be  associated. 

The  unassertive  forms  of  the  verb  are  properly  classified  in 
the  second  instance,  according  to  non-verbal  function,  as  ver¬ 
bal  nouns,  verbal  adjectives  and  verbal  adverbs,  of  which  the 
last,  so  far  as  observed,  exhibit  only  a  single  form. 

The  many  forms  of  verbal  noun,  and  those  of  verbal  adjec¬ 
tive,  are  further  classified  according  to  the  more  or  less  of 
inflection,  verbal  and  non-verbal,  which  they  respectively  ex¬ 
hibit. 

In  the  following  tabular  form,  presumably  incomplete,  the 
verbal  nouns  exhibit  at  once  a  diminuendo  of  substantive  in¬ 
flection  and  a  crescendo  of  verbal  inflection;  also  the  order  of 
the  verbal  adjectives  conforms  to  decreasing  adjective  and  grow¬ 
ing  verbal  inflection.  Por  the  sake  of  brevity,  their  occasional 
well-known  variations  for  tense,  case,  etc.,  are  unnoted. 
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Table  oe  Verbal  Forms 


Assertive  Unassertive 


Verbal  Nouns.  Verbal  Adjectives.  Verbal  Adverb * 


1  The  noun  with 

merely  verb-like 
meaning 

2  The  noun  with  ver¬ 

bal  function. 

3  The  Latin  gerund. 

4  The  Latin  supine. 

5  The  English  form  in 

“ing.” 

6  The  infinitive. 

7  The  Portuguese  in¬ 

finitive. 

8  The  subjunctive  in 

substantive  usage. 


1  The  adjective  with 

merely  verb-like 
meaning 

2  The  adjective  with 

verbal  function. 

3  The  participle. 

4  The  subjunctive 

used  as  an  adjec¬ 
tive. 


One  form  only. 


While  different  languages  exhibit  the  several  species  and  sub¬ 
species  listed,  in  greater  or  less  profusion,  and  while  each  spe¬ 
cies  and  sub-species  offers  more  or  less  of  formal  variation,  lit¬ 
tle  if  any  difficulty  attends  their  exact  appreciation,  except  per¬ 
haps  in  the  case  of  tense. 

Meaning  by  tense  the  variation  of  the  verb,  to  express,  in 
crude  approximation,  date  intended,  and  excluding  all  idea  of 
singleness  or  multiplicity  of  occurrence,  of  time  occupied,  and 
of  beginning,  continuing  or  ending,  I  note  that  time  is  con¬ 
ceived  as  consisting  of  a  past  and  a  future,  divided  by  an 
instant  known  as  the  present.71  Thus,  confining  attention  to 
the  indicative  mode,  I  find  that  “I  ate,”  “I  eat”  and  the  peri¬ 
phrastic  “I  shall  eat”  exhibit  the  action  named,  as  occurring 
respectively  in  the  past,  in  the  present  or  in  the  future— or,, 
say,  at  a  past,  a  present  or  a  future  date. 


7i  Linguistically  however  the  present  is  often  conceived  as  having 
more  or  less  duration,  consisting  of  the  actual  present  and  more  or  less 
of  the  past,  or  more  or  less  of  the  future,  or  more  or  less  of  each. 
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As  simple  reckoning  of  this  sort  must  of  necessity  be  prior 
to  whatever  is  more  intricate,  let  the  time-divisions  noted  bear 
the  name  of  primary.  As  further  reckoning  will  be  found  to 
base  itself  upon  them,  they  may  also  be  known  as  basal funda¬ 
mental,  or  say  absolute .  As  suggested  by  the  expressions  “pri¬ 
mary”  and  “absolute/5  the  reckoning  of  time  may  also  be  sec¬ 
ondary  or  relative.  Instead  of  adopting  a  moment  absolutely 
present,  past  or  future,  as  itself  the  date  of  an  occurrence,  I 
may  make  a  use  of  such  a  moment,  as  a  temporal  landmark 
or  reckoning-point,  to  which  I  regard  the  occurrence  as  rela¬ 
tively  prior  or  coincident  or  posterior — that  is,  relatively  past 
or  present  or  future.  Thus,  in  the  historical  reckoning  of 
time,  the  birth  of  our  Lord  and  Savior  serves  as  point  of  reck¬ 
oning,  to  which  the  discovery  of  America  is  sensed  as  posterior. 
Row  “posterior  to”  is  “future  as  reckoned  from75  a  given  point 
in  time.  That  point  of  reckoning  being  itself  in  the  past,  the 
discovery  is  accordingly  in  what  is  commonly  known  as  the 
future  from  a  past  reckoning-point,  though  better  knowable  per¬ 
haps,  more  briefly,  as  the  post-past.  Analogously,  the  tense  of 
eating  in  “I  was  to  eat,55  and  in  “I  said  six  hours  ago  that  I 
should  eat  in  two  hours,55  is  also  the  post-  or  future-past,  an 
interpretation  familiar  to  every  student  of  the  Romance  lan¬ 
guages. 

Conversely,  the  Punic  wrars,  regarded  from  the  historical 
reckoning  point,  are  in  the  tense  which  is  variously  known  as 
pluperfect,  anterior  past,  remoter  past,  or  past  from  a  view¬ 
point  in  the  past,  but  more  simply  still  as  the  ante-past. 

Again,  not  only  a  past,  but  also  a  future  point  of  reckoning 
may  be  adopted,  developing  an  ante-future  and  a  post-future, 
exemplified  by  “I  shall  have  eaten5572  and  “I  shall  be  about 
to  eat. 

The  present-past  and  the  present-future,  which  would  only 
repeat  the  simple  past  and  the  simple  future,  require  no  com¬ 
ment. 


72  The  ante-future  value  of  this  expression  is  obvious  when  dates  are 
supplied,  as  in  “Tomorrow  at  9  A.  M.  I  shall  have  eaten  my  breakfast 
at  8  A.  M  ” 
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The  use  of  a  relative  tense,  as  itself  the  point  of  reckoning 
for  what  is  sub-relatively  past  or  future,  is  sporadic  only,  its 
possibility  being  illustrated  by  “I  had  been  about  to  eat.77  The 
further  possibilities  exhibited  by  “I  had  been  about  to  have 
eaten,77  etc.,  are,  so  far  as  observed,  entirely  neglected  in  lin¬ 
guistic  practice.  (But,  in  the  time-correlation  of  several  verbs, 
compare  “We  believed  him  to  have  been  about  to  confess  to 
have  regretted  his  not  having  planned  to  claim  to  have  desired, 
etc.,  etc.77) 

Degree  of  remoteness  from  the  chosen  point  of  reckoning 
is  occasionally  indicated.  Tor  instance,  “I  have  eaten,77  de¬ 
veloped  perhaps  by  analogy  with  “had  eaten77  and  “shall  have 
eaten,77  indicates  in  English  a  less  degree  of  pastness  than  “I 
ate77 ;  but  as,  in  the  use  of  correspondent  forms,  the  other  lan¬ 
guages  exhibit  notable  inconsistency,  it  may  be  neglected. 

Listed  in  chronological  order,  the  tenses  appear  as  follows: 

(1)  Ante-past,  e.  g.  “I  had  eaten.77 

(2)  Past,  e.  g.  “I  ate.77 

(3)  Post-past,  e.  g.  “I  was  to  eat.77 

(4)  Present,  e.  g.  “I  eat.77 

(5)  Ante-future,  e.  g.  “I  shall  have  eaten.77 

(6)  Future,  e.  g.  “I  shall  eat.77 

(7)  Post-future,  e.  g.  “I  shall  be  about  to  eat.77 

The  imagined  modal  force  of  the  post-past,  on  which  some 
comment  was  foreshadowed  on  page  213  may  be  explained 
as  follows:  Of  two  phenomena  let  one  (men’s  being  horses) 
appear  as  condition,  and  the  other  (men’s  eating  oats)  as  con¬ 
clusion;  and  let  the  condition  rank  as  untrue.  In  cases  of 
this  sort  the  condition  is  commonly  conceived  as  past.  The 
reason  for  this  it  is  unnecessary  to  establish.73  Granted  the 

73  The  shadow  at  least  of  a  reason  is  apparent.  Thus,  that  men  be 
horses  is,  so  far  as  accumulated  data  indicate,  untrue.  Yet,  if  to  all 
futurity  be  given  the  chance  to  make  them  horses,  the  obviousness  of 
such  untruth  is  somewhat  lessened.  This  loss  of  obviousness  it  is  the 
part  of  rhetorical  prudence  to  avoid.  It  is  better  not  to  give  to  time 
the  chance  to  turn  the  untruth  into  truth — better  not  to  use  the 
future  tense. 

Of  the  remaining  tenses — past  and  present — the  latter  is  exposed  to 
the  risk  which  attends  all  incomplete  observation;  and  observation  in 
the  very  nature  of  the  case  can  never  be  carried  out  completely  to  the 
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fact  that  the  condition  is  posed  as  past,  the  conclusion  will 
be  conceived  as  in  the  post-past. 

The  reason  of  this  is  apparent  to  the  most  hasty  observation. 
The  conclusion  which  is  realized  a  long  time  after  its  condition, 
thereby  forfeits  something  of  impressiveness.  If  I  threaten 
you  by  saying  “If  you  don’t  give  'up  your  purse,  you  will  in 
1950  be  a  dead  man,”  I  fail  to  cause  you  serious  alarm.  To 
impress  you  forcibly,  I  even  violate  all  common  sense,  by  sub¬ 
stituting  “You  are  a  dead  man.”  In  general,  to  maintain  its 
vigor,  a  conclusion  is  put  in  that  tense  which  most  closely  fol¬ 
lows  the  tense  of  the  condition. 

Wow,  the  condition  being  put  in  the  past,  the  tense  which 
allows  the  closest  sequence  in  time  is  the  post-past,  or  future 
measured  from  that  past.  For,  whatever  be  the  time  elapsing 
between  a  period  in  the  past  and  any  other  subsequent  period, 
the  post-past  alone  can  certainly  include  the  initial  moment  of 
that  time.  Accordingly,  my  illustration  may  be  completed  as 
follows  :  “If  men  were  horses,  they  would  eat  more  oats.” 

That  the  verb  of  the  conclusion  in  this  case  has  complete  as¬ 
sertive  intensity,  although  by  the  condition  restricted  in  scope 
— and  that  it  should  accordingly  rank  as.  merely  a  tense-form 
of  the  indicative  (and  not  at  all  as  of  another  mode)  even 
when,  as  in  Latin,  it  is  of  the  subjunctive  form — has  been  ar¬ 
gued  at  some  length  in  “Interrogatives,”  pages  393  and  397, 
note.  Long  employment  of  “would  eat”  in  usage  of  this  na¬ 
ture  has  however  dimmed  perception  of  its  value  as  only  a 
tense.  Such  perception  is  easier  in  the  Weo-Latin  forms  of  the 
type  exemplified  by  “mangeraient,”  of  which  the  meaning, 
historically  established  beyond  a  doubt,  is  “were  to  eat,”  and 
which  accordingly  is  plainly  a  future  indicative  reckoned  from 
a  point  of  starting,  in  the  past.  Indeed  the  assertive  meaning, 
which  should  rank  “would  eat”  as  an  indicative  form,  is  plain 

present  instant.  “Remoter  districts”  are  always  still  to  be  beard  from. 
The  untruth  of  men’s  being  horses,  though  confirmed  by  all  reports 
thus  far  received,  may  have  been  overthrown  by  information  still  on 
the  way.  It  is  again  the  part  of  rhetorical  prudence  to  put  the  untrue 
condition  in  that  part  of  time  in  which  it  may  have  at  least  the  look 
of  being  history.  It  is  better  then  to  use  the  past. 

15— S.  &  A. 
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enough  in  “You  wouldn’t  eat  more,  if  you  had  it — Yes  I 
would  A 

That  this  tense  might  also  appear  in  any  of  the  hybrid  forms 
of  the  verb,  is  obvious;  that  it  sometimes  actually  does- so,  is 
illustrated  by  the  occurrence  of  a  post-past  in  the  Spanish  sub¬ 
junctive. 

ii. 

More  strictly  considered,  the  admission  of  the  verbal  noun 
or  the  verbal  adjective  or  the  verbal  adverb  to  the  verbal 
inflectional  system,  is  distinctly  irrational.  As  previously  ar¬ 
gued,  these  forms  are  only  secondarily  verbal.  That  is,  their 
verbal  function  is  confined  to  thought  which  is  lateral  to  the 
thought  with  which  their  function  is  substantive  or  adjective 
or  adverbial.  As  varieties,  they  are  accordingly  varieties 
rather  of  nouns  or  adjectives  or  adverbs  than  of  verbs.  This 
indeed  is  sufficiently  indicated  by  their  very  names.  Precisely 
as  the  phrase  “a  reddish  blue”  exhibts  a  particular  shade  of 
color  rather  as  a  variety  of  blue  than  as  a  variety  of  red,  so 
also  the  phrase  “a  verbal  adjective”  exhibits  a  word  as  rather 
a  variety  (verbal)  of  the  adjective  than  a  variety  (adjectival) 
of  the  verb. 

Accordingly,  as  the  more  completely  rational  exhibit  of  ver¬ 
bal  forms< — or,  say,  as  the  proper  conjugation  of  a  verb — I  nom¬ 
inate  a  system  containing  only  the  various  tenses  of  the  in¬ 
dicative  mode,  each  tense  exhibiting  its  several  person  and 
number  forms. 

The  forms  of  the  verbal  noun,  excluded  from  this  system, 
might  be  exhibited  as  variants  of  the  noun.74  Better  still  they 
would  rank  as  an  altogether  independent  system.  The  like 
would  be  true  of  the  verbal  adjective  forms  and  the  single 
form  of  the  verbal  adverb. 

Siuch  an  arrangement  would  in  one  particular  conform  the 
policy  of  language  science  to  that  of  other  sciences,  for  instance 
Botany  and  Zoology — the  policy,  I  mean,  of  multiplying  gen- 

74  “Striking”  for  instance  would  rather  rank  with  the  substantive 
“stroke”  than  with  “I  strike.” 
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era — the  policy,  in  other  words,  of  reducing  each  genus,  until 
the  members  of  each  genus  are  unmistakably  homogeneric. 

Even  in  linguistic  science,  Lexicography  exhibits,  at  its  best, 
a  striking  adoption  of  this  policy.  Better,  it  is  felt,  augment 
the  number  of  meaning-groups,  until  each  meaning-group  be 
homogeneous- — containing  only  directly  or  collaterally  kindred 
meanings — even  though  thereby  the  number  of  meaning-groups 
be  greatly  multiplied,  and  even  though  the  resultant  necessary 
increase  in  the  number  of  respective  symbols  for  meaning- 
groups,  require  that  what  is  in  form  a  single  word,  be,  in  its 
different  meaning-presentations,  recognized  as  two  or  more  in¬ 
dependent  linguistic  entities. 

Accordingly,  a  recognition  of  the  existing  conjugational  total 
as  comprising  the  variant  forms  of  several  independent  words — 
a  recognition  of  so  great  a  number  of  these  words,  that  each 
one’s  share  of  the  present  miscellaneous  varietal  whole  shall 
stand  for  a  meaning-group  beyond  a  peradventure  homoge¬ 
neric — such  a  recognition  is  backed  by  excellent  precedent.  In 
following  this  precedent,  Grammar  need  not  fear  the  charge  of 
hasty  innovation.  Not  to  consider  two  thousand  years  of  ab¬ 
sorption  essentially  without  elimination — of  growth  without 
pruning — Grammar  has  stolidly  retained  its  past  unmodified 
amid  the  changes  which  in  fifty  years  have  reconstructed  every 
other  science,  even  in  its  foundations,  down  to  the  very  foot¬ 
ings.  The  little  concession  suggested  might  be  helpful  to  Gram¬ 
mar,  in  making  language-study  more  endurable  by  rationally 
minded  students,  who  at  present,  with  other  embarrassments — 
not  to  say  compunctions — are  bewildered  by  a  procedure  which 
defines  the  verb  as  the  word  which  asserts,  while  admitting 
among  its  variants  forms  which  make  no  assertion — a  proce¬ 
dure,  that  is,  which  seems  to  recognize  two  classes  of  assertives, 
those  which  assert  and  those  which  do  not. 


322  Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 


l 

y 


CHAPTER  IV. 


CHOICE  OF  VERBAL  FORMS.  : 

Under  this  title  I  have  in  mind  the  field  of  inquiry  sug¬ 
gested  by  the  typical  question :  “Why  is  such  and  siuch  a  verb 
in  the  subjunctive  mode  ?”  Without  however  intending  to  re¬ 
vive  the  torments  of  “oratio  obliqua”  or  any  other  instrument 
of  class-room  inquisition,  I  wish  to  find  for  questions  of  this 
sort  some  answer  other  than  “According  to  Rule  so-and-so.” 

I  used,  when  a  school-boy,  to  be  taught  that,  in  dependent 
clauses,  the  Latin  language  uses  the  subjunctive  after  verbs 
of  fearing,  or — to  speak  a  little  more  conveniently — that  when 
a  dependent  verb  expresses  what  is  feared,  it  is  put  in  the  sub¬ 
junctive.  This  statement,  as  I  plan  to  show  a  little  later  (pp. 
242-244),  is  by  no  means  altogether  true.  Letting  it  however 
for  the  moment  pose  as  true,  I  note  that  such  a  statement  has 
no  value  as  an  explanation.  Masquerading  nevertheless  as  such 
in  actual  class-room  practice,  it  illustrates  a  pernicious  mental 
tendency,  which  it  is — or  ought  to  be — a  principal  effort  of 
academic  training  to  overcome. 

To  clarify  the  situation  by  the  aid  of  an  objective  illustra¬ 
tion,  suppose  that,  starting  for  his  office,  Brown  falls  down  the 
steps  which  lead  from  the  door  of  his  house  to  the  sidewalk; 
and  suppose  you  ask  of  me,  who  know  him  intimately,  why  he 
fell.  If  I  now  answer  “His  leaving  the  house  is  always  fol¬ 
lowed  by  a  fall,”  it  surely  needs  no  argument  to  show  that 
matters  are  by  no  means  mended.  All  that  I  have  done  is  to 
pluralize  your  observation;  for  it  is  not  contemplated  that  one 
'house-leaving  differ  from  another  in  explanatory  value.  What- 
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ever  shortage  of  such  value  there  he  then  in  a  single  leaving; 
of  the  house,  is  twice  as  great  in  two  housedeavings ;  and  the  more 
the  phenomena  recorded  by  my  generalization  outnumber  the 
one  phenomenon  observed  by  you,  the  more  I  have  by  my  osten¬ 
sible  explanation  increased  the  difficulty  of  explaining.  The 
general  statement  of  Brown’s  mishaps  not  only  does  nothing 
toward  explaining  any  one  of  them,  but  also,  introducing  a 
total  still  more  difficult  to  explain,  augments  the  embarrass¬ 
ment  of  the  investigator;  and  the  last  state  of  that  man  is 
worse  than  the  first.75 

My  illustration  seems  to  me,  however,  to  parallel  exactly  the 
procedure  of  at  least  a  considerable  number  of  Grammar- 
teachers.  If  your  school  experience  tallies  with  my  own,  we 
were  allowed,  if  not  distinctly  encouraged,  to  regard  the  rule 
of  linguistic  usage  as  furnishing  the  cause  of  the  particular 
linguistic  occurrence.  Given  the  question  “Why  is  this  verb 
in  the  subjunctive  ?”  we  answered  “Because  it  expresses  what 
is  feared” — or  even  “Because  it  follows  a  verb  of  fearing.” 
That  is,  of  two  phenomena  succeeding  regularly  one  upon  the 
other,  the  earlier  is  the  cause  of  the  later.  In  other  words, 
“post  hoc,  ergo  propter  hoc.”  Or  if  anyone  object  that  “suc¬ 
ceeding”  should  be  replaced  by  “attendant,”  I  offer  the  greater 
absurdity  of  “cum  hoc,  ergo  propter  hoc.”78 

CONDITIONS  OF  CHOICE. 

Choice  of  verbal  forms  implies,  in  a  language,  a  develop¬ 
ment  sufficient  to  afford  an  opportunity  to  choose,  and,  in  the 
individual,  a  knowledge  of  the  language,  sufficient  to  permit  a 

75  That  the  general  statement  has  a  stimulative  value  is  obvious,  the 
regular  sequence  of  two  phenomena  suggesting  causal  relation  into 
which,  in  some  way,  each  of  -them  enters. 

76  Such  experiences — and  their  name  is  legion — invite  a  chapter  on 
the  mental  risk  attending  exposure  to  academic  language-teaching — a 
risk  that  is  largely  neutralized,  no  doubt,  by  the  severely  rational  ele¬ 
ments  of  the  curriculum,  scientific,  mathematical  and  philosophical. 
Unfortunately,  however,  he  whose  mental  dangers  are  thus  escaped  is 
commonly  left  with  a  distrust  of  language-study,  so  pronounced  as  to 
deprive  it  of  his  support;  while  he  to  whom  the  severer  forms  of 
reasoning  are  repellent,  he  who  can  view  inveterate  error  with  the  eye 
of  untroubled  faith — he  it  is,  that  becomes  the  devotee  of  language- 
study,  the  recognized  apostle  of  linguistic  doctrine. 
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using  of  the  opportunity  afforded.  Language  being  therefore 
examined  in  its  maturer  stages,  and  the  individual  being  con¬ 
sidered  rather  as  the  linguistic  master-workman  than  as  a 
mere  apprentice,  it  still  is  worthy  of  remark  that  well-developed 
language  may  retract  an  offered  opportunity  and  also  that  the 
master-workman’s  choice  may  otherwise  be  vitiated — even  nul¬ 
lified.77 

In  examining  the  former  case,  it  must  be  recognized  that  lin¬ 
guistic  life  implies  linguistic  growth — but  not  of  necessity  al¬ 
ways  in  all  directions.  In  any  language  neither  dead  nor 
dying,  the  inventory  of  ideas  available  for  thought-construction 
will  show  no  doubt  from  time  to  time  a  gain  in  number  and  in 
quality.  On  the  other  hand,  the  English  language,  for  ex¬ 
ample,  though  very  much  alive  and  making  gratifying  gains 
of  that  description,  has  for  generations  hardly  invented  or  ex¬ 
tended  any  plan  of  combining  ideas  into  thoughts.  That  is, 
the  architecture  of  thought  has  not  advanced  in  scope  or  type. 
What  is  more  immediate  to  my  purpose,  added  means  of  indi¬ 
cating  architecture  have  not  been  found.  Various  influences — 
tribal,  sectional,  professional,  of  sex  or  caste— -have  even  oper¬ 
ated  to  reduce  their  number  and  their  potency. 

Such  results,  familiar  in  the  case,  for  instance,  of  defective 
verbs,78  though  fostered  by  the  various  influences  above  sug¬ 
gested,  often  look,  no  doubt,  for  their  beginning,  to  the  merest 
accident — say  even  blundering — which  will  perhaps  appear 
more  clearly  in  a  blundering  into  usage  that  is  new,  than  in  a 
blundering  out  of  what  is  old.  To  illustrate  what  I  may  call 
creative  blundering,  I  cite  an  amusing  linguistic  treasure-trove 
of  recent  date.  To  make  this  intelligible,  let  it  be  remembered 
that  General  Burnside,  whose  picture  during  part  of  the  Civil 
War  was . everywhere,  wore  lateral  whiskers  of  a  partic- 

77  Strictly  speaking,  choice  implies  co-recognition  of  more  than  one 
activity  as  possible — not  merely  a  preconception  of  what  one  does, 
but  also  a  preconception  of  what  might  be  done  but  is  not  done.  I 
shall  however  include  in  this  discussion  occasional  cases  in  which  a 
preconceived  activity  is  carried  out  because  per  se  approved,  however 
incompletely  at  the  moment  other  possible  activities  be  recognized. 

78  Note  the  awkwardness  of  many  substitutes  for  “I  can’t  now,  but 
hope  to  can  to-morrow.” 
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ular  cut.  These  in  his  honor  were  known  as  “burnsides,”  and 
imitated  by  a  numerous  body  of  admirers.  The  general’s  fame 
however  did  not  maintain  itself,  his  name  surviving  chiefly  as 
the  symbol  of  a  whisker  type,  which  little  by  little  even  lost  the 
special  character  required  to  make  of  it  his  capillary  monument. 

By  the  merest  slip  of  tongue — or  possibly  an  error  of  pro¬ 
founder  sort — this  word  assumed  in  someone’s  mouth  the  form 
of  “side-burns.”  To  him  who  for  the  first  time  heard  it,  “side- 
bums” — promptly  associated  with  the  proper  object,  by  the  aid 
of  circumstance — was  accepted  in  the  sense  of  “bums”  or 
whiskers,  of  perhaps  a  special  order,  growing  on  the  sides  of 
the  face.  Indeed  it  may  be  assumed  that  even  he  who  was 
familiar  with  “burnsides,”  but  had  no  knowledge  of  the  Gen¬ 
eral  or  this  whiskers,  was  converted,  “side-bums”  having  a  con¬ 
vincing  formal  analogy  with  “side-whiskers.” 

This  neologism,  already  very  much  in  vogue,  especially  among 
the  rising  generation,  needs  but  another  accident  to  give  it  gen¬ 
eral  prevalence.  Once  let  loose  upon  the  stage  in  a  popular 
play,  or  in  the  columns  of  a  widely  circulated  magazine  or 
daily,  it  may  enrich  the  English  language  with  an  important 
addition  to  its  tonsorial  vocabulary.  % 

As  intimated  just  above,  it  is  doubtless  not  only  possible  to 
blunder  into  usage  that  is  new,  but  also  to  blunder  out  of  usage 
that  is  old.  To  illustrate,  accident  pure  and  simple  may  surely 
bring  it  about,  that  I  hear  on  twenty  successive  occasions  the  ex¬ 
pression  “I  expect  that  he  will  come,”  without  once  hearing  the 
essential  equivalent,  “I  expect  him  to  come”  or  “I  expect  his 
coming.”  Being  given  in  the  use  of  words  to  following  blindly 
the  lead  of  others,  I  unconsciously  neglect  and  even  altogether 
abandon  the  latter  expressions.  Under  my  influence,  suppose 
that  my  wife  and  children  do  the  like — that  my  family  domi¬ 
nates  my  clan— -that  other  favoring  circumstances  spread  my 
idiosyncrasy  to  all  the  community  in  which  I  live.  Let  now 
another  accident — it  may  be  literary,  social  or  political — aug¬ 
ment  extremely  the  importance  of  my  community  in  the  Eng¬ 
lish-speaking  world.  Just  as  the  altogether  extra-linguistic 
incident  of  Prussia’s  elevation  to  the  hegemony  of  central  Eu- 
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rope,  displaced  the  speech  of  Hanover  by  that  of  Prussia,  so 
also  the  expressional  habit  of  my  community  may  become  the 
universal  custom  of  the  English  language. 

That  thus,  in  moments  of  linguistic  folly,  modes  of  speech 
are  abandoned,  whose  loss,  in  moments  of  after-wisdom,  may  be 
keenly  felt,  is  indicated  by  the  following  expressions,  of  which, 
in  my  own  linguistic  environment,  those  in  parentheses  are  ob¬ 
solete  or  obsolescent. 


3  modes 


f 

<{ 

l 


I  expect  that  he  Hvill  come — him  to  come —  his 
coming. 


2  modes 


1  mode 

L- 

t 


I  believe  that  he  has  come — him  to  have  come — 
(his  having  come). 

I  fear  that  he  will  come — (him  to  come) — his 
coming. 

I  look  for  (that  he  will  come)’ — him  to  come — 
his  coming. 

I  say  that  he  will  come — (him  to  come) — (his 
coming). 

I  want  (that  he  come) — him  to  come — (his  com- 
|  ing). 

j  I  enjoy  (that  he  come) — (him  to  come) — his 
^  coming. 


The  individual  abrogation  of  choice,  which  in  preceding  para¬ 
graphs  has  been  examined  in  its  development  into  general  lin¬ 
guistic  loss  of  opportunity,  will  plainly,  in  the  vast  majority 
of  cases,  go  no  further  than  the  individual  or  an  unimportant 
group.  The  number  of  these  cases  gives  them  however  some 
significance.  •  i  I 

To  examine  choice-abrogation  of  another  sort,  supposing  the 
individual  to  have  passed  beyond  the  stage  of  ignorance  or  dim 
perception  of  his  opportunity  to  choose,  his  choice  may  still  be 
vitiated  by  motives  not  linguistically  worthy,  as  for  instance  a 
silly  craving  for  the  unusual  or  even  altogether  novel.  Such 
a  craving  doubtless  may  for  the  moment  extend  the  practical 
scope  of  his  linguistic  powers.  Ultimately,  however,  being  apt 
to  close  his  eyes  to  more  usual  modes  of  expression,  this  crav- 
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ing  tends  (when  once  the  no  longer  novel  is  abandoned)  to 
restrict  or  even  nullify  his  choice. 

Such  desire  to  do  what  others  rarely  do,  is  more  than  offset 
by  a  tendency  to  do  that  only  which  others  do.  The  ordinary 
expressdonal  method  of  others  dominates  the  individual,  fore¬ 
stalling  choice,  not  only  when  the  method  is,  but  also  when  it 
is  not,  exhibited  formally  in  a  general  statement — say  a  rule. 

In  the  former  case,  the  numerically  unimportant  users  of  a 
language  who  consciously  obey  a  rule,  no  more  exert  a  linguis¬ 
tic  choice  than  he  who  obeys  an  order  to  be  silent.  To  gain  a 
teacher’s  approval,  to  escape  his  disapproval,  to  avoid  conspicu¬ 
ousness,  to  side  with  a  legion  of  predecessors,  the  language- 
user  abrogates  what  might  have  been  a  choice79  between  lin¬ 
guistic  possibilities,  in  favor  of  what  may  be  called  a  choice 
between  choice  and  imitation.  Rather,  it  may  be  said,  he 
makes  no  choice  of  his  own,  but  adopts  the  choice  of  others. 
At  least  his  choice  is  secondary ;  and,  being  void  of  any  genuine 
expressional  motive,  it  may  be  neglected  in  favor  of  that  bona 
fide  prior  choice  of  which  it  is  the  merest  reflection. 

In  the  latter  case,  the  doing  of  what  others  do  is,  rather, 
subconscious.  To  illustrate  this,  desiring  ultimate  eternal 
happiness,  and — as  a  colloquialism  puts  it — “saying  whatever 
comes  into  my  head,”  it  is  eminently  possible  that  I  use  the 
words  “I  want  to  be  an  angel.”  Tor,  beginning  in  early  child¬ 
hood,  I  have,  at  one  time  and  another,  read  or  heard  those 
initial  words  of  an  infants’  hymn  presumably  scores  of  times. 
Accordingly  the  “path”  or  channel  between  a  mental  status 
and  a  particular  expression,  is  in  this  case  deeply  worn.  Given 
then  the  postulated  mental  status,  the  cited  expression  ensues 
by  a  process  rather  reactive  than  elective.  If  you  ask  me  why 
I  used  the  particular  expression,  I  properly  answer  that  I 
couldn’t,  or  certainly  didn’t,  help  myself.  Precedent  has  in 

79  To  illustrate,  intending  to  express  in  French  what  is  expressed  in 
English  by  “If  I  liked  him,  I  should  invite  him,”  I  am  keenly  aware 
that  my  hypothesis  will  not  endure  assertion.  Accordingly  my  natural 
choice  of  mode  would  lead  to  “Si  je  l’aimasse  .  .  .”  By  rule,  how¬ 

ever,  I  am  bidden  to  forego  the  use  of  the  regular  subjunctive  form,  and 
to  substitute  what  seems  at  first  to  be  an  indicative — namely  “aimais” — 
but  obviously  is  not  indicative  in  the  sense  of  accomplishing  assertion. 
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this  case  operated  independently  of  any  conscious  recognition 
on  my  part.  Almost  I  may  say  that,  in  using  this  expression 
to  the  exclusion  of  another,  I  have  not  done  anything,  but  rather 
that,  in  either  sense  of  the  phrase,  I  have  been  done  for;  choice 
has  failed  to  be  exerted;  the  case  may  be  excluded  from  the 
field  to  be  examined. 

It  appears  accordingly  that  choice  in  many  cases,  even  in 
the  presence  of  existing  opportunity,  is  not  exerted.  To  this 
concession,  however,  little  importance  needs  to  be  attached.  It 
merely  admits  that,  so  to  speak,  the  hundredth  sheep  has  gone 
over  the  stile,  under  the  influence  of  the  ninety-ninth,  or  that 
of  the  preceding  ninety-nine,  or  the  transmitted  influence  of 
the  leader.  It  does  not  apply  to  the  act  of  sheep  number  one — 
in  every  way  the  most  important  member  of  the  band — the  one 
which  most  would  be  investigated  by  a  rational  student  of 
sheep-procedure. 

Quite  analogously,  complete  investigation  of  the  choices 
made  between  the  several  verbal  forms,  would  pass  beyond  the 
conscious  or  unconscious  imitator,  and  over  preceding  imita¬ 
tors,  to  the  original  chooser;  and  in  examining  him  we  should 
certainly  raise  the  questions  wdien  and  where  and  how  the  forms 
originated,  between  which  choice  could  be  made,  as  well  as  pre¬ 
cisely  what  thought-elements  and  thought-architecture  the  sev¬ 
eral  forms  originally  indicated,  and  how  these  elements  of 
thought  and  this  thought-architecture  came  to  be  developed. 

A  search  for  the  answers  to  all  these  questions  would  involve 
some  danger  of  being  lost  in  the  linguistic  wilderness.  There 
is  abundant  opportunity  for  safer  investigation,  in  the  causes 
which  now  determine  the  permitted  and  actually  effected  choice 
between  today  accepted  verbal  modes  of  expression.  Of  these 
causes  I  put  first  in  order  and  importance  the 

INFLUENCE  OF  THOUGHT-CONTENT. 

By  the  content  of  thought — or  what„  in  other  words,  I  think 
— I  mean  the  materials  or  constituent  ideas  of  thought,  as  dis¬ 
tinguished  from  its  architecture  and  also  from  the  indication 
of  that  architecture. 
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Of  the  infinite  variation  in  the  personnel  of  thought-constit¬ 
uency,  I  propose  to  examine  chiefly  that  occasioned  by  the 
presence  or  absence  of  the  speaker’s  belief  in  the  truth  or  un¬ 
truth  (the  being  matched  or  not,  in  external  reality)  of  what 
he  intends  to  express.  The  occurrence  or  non-occurrence  of 
this  belief,  in  the  speaker’s  mind,  cannot  perhaps  directly  be 
controlled;  hut  its  incorporation  into  what  the  speaker  elects 
for  expression  is  an  altogether  different  matter,  and  doubtless 
quite  within  the  speaker’s  jurisdiction,  as  will  be  somewhat 
fully  indicated  in  another  connection.  Meantime,  in  the  ex¬ 
amination  now  to  be  undertaken,  I  confine  myself,  for  the  mo¬ 
ment,  to  minimal  thought,  by  which  I  mean  such  thought  as 
cannot  be  reduced  without  its  ceasing  to  be  a  thought. 

Such  a  thought,  when  void  of  belief,  is  not  expressed,  as  I 
have  elsewhere  argued  at  some  length,  except  in  the  poetical 
vein.  To  illustrate,  suppose  that  you  are  ill,  and  that  you 
dread  the  outcome  of  your  illness.  As  your  physician,  I  should 
hardly  set  before  you,  unattended  by  belief,  the  thought  ex¬ 
pressed  by  “you  to  be  better.”  If,  however,  instead  of  tanta¬ 
lizing  you  with  a  mental  picture  pure  and  simple,  I  could  add 
the  assuring  element  of  my  belief,  as  in  the  expression  “You 
are  better”,  I  should  be  warranted  in  saying  so.  In  short, 
in  the  every-day  matter-of-fact  use  of  speech,  it  is  the  speaker’s 
conviction — and  conviction  I  say  instead  of  knowledge,  as  much 
apparent  knowledge  is  illusory — that  invests  his  thought  with 
value.80 

On  the  other  hand,  in  the  poetical  vein,  a  thought  may  be 
offered  for  the  sake  of  its  beauty  or  otherwise  attractiveness, 
apart  from  any  utilitarian  estimate  of  its  value.  Thus  “A 
night  in  June — a  rising  moon — a  warm  wind  from  the  south” 
may  on  occasion  be  preferred  to  “The  night  was  one  in  June; 
the  moon  was  rising;  and  a  warm  wind  was  blowing  from  the 
south.”  Yet  in  the  former  utterance  I  not  only  do  not  express 

80  The  difference  in  practical  value  between  what  is  believed  and 
what  is  unattended  by  belief,  is  recognizable  even  when  belief  is  in¬ 
direct  in  its  bearing  on  the  mental  counterpart  of  outer  reality.  Com¬ 
pare  “me  to  hope  you  are  better”  (which  does  not  vouch  for  my  hop¬ 
ing)  and  “I  hope  (i.  e.  believe  the  truth  of  my  hoping)  you  are  better.” 
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belief,  but  also  I  do  not,  to  my  knowledge,  even  think  of  be¬ 
lief  as  part  of  what  I  wish  to  express,  that  utterance  being 
accordingly  the  faithful  indicator  of  my  meaning. 

But  in  non-poetical  speech,  as  indicated,  minimal  thought 
of  necessity  includes  belief.  The  double  possibility  of  includ¬ 
ing,  and  omitting  belief,  will  not  accordingly  be  found  except 
in  extended  thought,  or  thought  consisting,  in  other  words,  of 
two  or  more  constituent  minimal  thoughts.  Confining  atten¬ 
tion,  as  in  previous  cases,  to  centro-lateral  thought,  of  which  a 
single  constituent  must — and  no  other  may — contain  belief,, 
I  note  the  possibility  of  making  either  constituent  central — 
the  other  being  lateral — and  the  corollary  possibility  of  includ¬ 
ing  belief  in  either  constituent. 

To  illustrate,  “It  is  possible  that  your  son  be  delayed”  ex¬ 
presses  an  extended  thought  consisting  of  two  interlocking 
thoughts,  which,  developed  into  judgments,  may  be  expressed 
by  “Your  son  is  delayed”  and  “Being  delayed  is  possible.’* 
How,  in  the  extended  thought,  the  once-to-be-expressed  belief 
may  associate  itself  with  either  constituent  thought.  That  isy 
the  extended  thought  may  take  on  either  the  already  noted 
form,  expressed  by  “It  is  possible  that  your  son  be  delayed,’* 
or  the  different  form  expressible  by  “Your  son  is  possibly  de¬ 
layed.” 

This  choice  of  belief-location  is  plainly,  for  the  total  extended 
thought,  a  choice  of  arrangement  or  architecture — a  choice,  in 
other  words,  of  structure.  Bor  each  constituent  thought,  how¬ 
ever,  it  may  be  regarded  as  a  choice  of  materials — that  is,  an 
election  of  thought-content,  its  influence  in  determining  verbal 
forms-to-be-employed  being  therefore  rankable  under  the  pres¬ 
ent  title,  as  an  influence  of  thought-content. 

In  linguistic  practice,  so  far  as  known  to  me,  it  has  so  hap¬ 
pened  that  only  verbal  forms  possess  the  power  of  expressing  be¬ 
lief,  and,  of  the  verbal  forms,  those  only  which  are  known  as 
assertive.  Accordingly  the  presence  of  belief,  in  thought  to 
be  expressed,  determines  the  use  of  an  assertive  form  of  the 
verb.  Per  contra,  the  absence  of  belief  restricts  the  use  of 
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verbal  forms81  to  thooe  which  are  unassertive.  Choice,  accord- 
ingly,  once  affected  between  the  presence  and  the  absence  of 
belief  in  thought-to-be-expressed,  the  correspondent  use  of  as¬ 
sertive  or  unassertive  verbal  forms  is  a  linguistic  corollary. 
That  is,  the  case  is  parallel  to  that  exhibited  by  “statue”  and 
“torso,”  of  which  the  latter  stands  for  less  than  does  the  former 
— of  which  accordingly  that  one  must  be  employed,  which 
more  correctly  indicates  the  mental  content. 

Doubtless,  however,  if  the  speaker  recognizes  in  advance  the 
advantages  and  disadvantages  attending  possible  means  of  ex¬ 
pression,  he  may,  for  the  sake  of  rhythm  or  rhyme  or  euphony 
or  any  of  a  dozen  other  reasons,  first  of  all  make  choice  of  an 
assertive  or  an  unassertive  verbal  form.  In  such  a  case,  in 
the  particular  of  containing  or  not  containing  belief,  the  con¬ 
tent  of  thought  would  be  the  corollary  of  that  choice.  Such 
Initial  choice  of  verbal  form  is  however  obviously  exceptional — 
and  indeed  abnormal — implying,  as  it  does,  an  obedience  to 
the  injunction  “Think  what  you  say,”  instead  of  the  traditional 
injunction  “Say  what  you  think.”  Moreover,  even  when  thei 
content  of  thought  has  been  determined  thus,  it  no  less  in  its 
turn  determines  again  the  use  of  assertive  or  unassertive  verbal 
forms.  For  obviously,  whatever  be,  for  instance,  the  motive 
that  has  led  me  to  adopt  for  expression  the  judgment  expressed 
by  “I  want  my  dinner,”  I  am  not  linguistically  free  to  use  the 
expression  “me  to  want  my  dinner.” 

Accordingly,  neglecting  such  procedure,  and  centering  atten¬ 
tion  on  the  determination  of  verbal  form  by  pre-established  con¬ 
tent  of  thought,  I  wish  to  emphasize  the  effectiveness  of  such 
determination.  To  illustrate,  suppose  I  wish  that,  through 
your  agency,  my  table  stand  a  little  nearer  to  my  chair.  The 
act  by  which  you  carry  out  my  wish,  I  shall  conceive  as  caus- 

8i  That  non-verbal  forms  may  also  be  employed,  is  obvious,  but  ir¬ 
relevant  to  the  matter  in  hand.  Thus,  for  instance,  instead  of  the  un¬ 
assertive  verbal  relation-namer  used  in  “the  trees  surrounding  the 
house”,  I  may  substitute  the  also  unassertive  prepositional  relation- 
namer  used  in  “the  trees  around  the  house,”  the  relation  being  in 
either  case  approximately  that  of  circumference  to  center. 
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ing  motion;  and  obviously  I  may  conceive  this  motion  either 
with  or  without  the  attendant  idea  of  direction  toward  myself. 
In  the  latter  case,  so  far  as  my  words  be  true  to  my  mental 
operation,  I  simply  must  say  ((Move  the  table  nearer  to  my 
chair,”  instead  of  saying — as,  in  the  former  case,  would  be  re¬ 
quired — “ Bring 82  the  table,  etc.,”  an  expression  which  distinctly 
indicates  direction  toward  myself.  Again,  it  is  plain  that  I 
may  conceive  your  action  as  effected  by  your  extensor  muscles, 
or  as  effected  by  your  flexors.  Also  I  may  neglect  the  opera¬ 
tion  of  your  muscles  altogether.  Accordingly  my  motion- word 
is  of  necessity  “push”  or  “pull”  or  neither,  as  the  case  may  be. 

To  illustrate  more  broadly  still  the  linguistic  axiom  exempli¬ 
fied  above,  I  note  that,  if  linguistic  effort  shall  succeed,  I  must 
say  “horse”  instead  of  “young  gazelle”  or  “crocodile,”  when 
thinking  of  the  animal  on  which  I  take  my  daily  ride.  In  short, 
the  very  existence  of  language  implies  that  we  use  expressions 
for  what  we  think,  and  not  expressions  for  what  we  do  not 
think— an  axiom  of  which  it  is  plainly  a  merely  partial  state¬ 
ment,  to  say  that  the  presence  or  absence  of  personal  belief  in 
thought  revealed  determines  the  use  of  assertive  or  unassertive 
verbal  forms. 

Obvious  as  it  is,  this  principle  is  obscured  by  the  tradition, 
commonly  emphasized  in  grammars,  that  the  subjunctive  stands 
for  what  is  untrue  or  doubtful,  and  the  more  or  less  distinctly 
formulated  complementary  tradition,  that  the  indicative  stands 
for  what  is  true  or  certain.  One’s  confidence  however  in  this 
apportionment  of  expressional  tasks  is  somewhat  shaken  by  the 
fact  that,  if  I  wish  to  falsify,  I  certainly  shall  use  the  indica¬ 
tive  mode — the  liar’s  mode  par  excellence.  Again,  though 
merely  a  little  short  of  confidence  in  what  I  say,  ’twill  be  no 
innovation,  if  I  play  the  mental  bully,  masking  the  substantial 
weakness  of  my  proposition,  not  only  by  the  formal  boldness 
of  assertion,  but  also  by  intensive  adjunct,  noisy  speech  or 
pulpitrthumping. 

To  apply  to  these  traditions  a  somewhat  careful  test,  I  note 


g2  I  use  the  word  with  no  idea  of  lifting. 
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that  the  expression  “The  sun  revolves  about  the  earth”  no 
doubt  exhibits  an  untruth,  and  yet  for  ages  it  and  its  equiva¬ 
lents  unfalteringly  employed  the  indicative  mode.  To  this  it 
may  be  answered  that  the  statement  made  was  true  according 
to  the  lights  of  the  maker,  which  is  all  that  is  expected  of  the 
language-user. 

Answering  the  answer,  I  offer  the  expression  “The  sun  does 
not  revolve,  etc.”  In  this,  the  use  of  “does”  may  rank  as  a 
merely  formal  accident  of  the  English  language,  the  word  being 
omitted  even  by  that  language  as  by  others,  in  the  poetical 
style.  Accordingly  “The  sun  revolves  not,”  which  I  have  else¬ 
where  (“Interrogatives,”  pp.  386-392,  etc.)  sought  to  exhibit 
as  by  no  means  indicating  any  lack  of  belief,  but  as  meaning 
“I  believe  the  untruth  of  the  sun’s  revolving,  etc.”  According 
to  this  interpretation,  the  untruth  is,  in  “The  sun  revolves  not,” 
distinctly  and  solely  expressed  by  the  negative  “not.”  On  the 
other  hand,  the  antagonistic  idea  of  truth  is  not  in  mind.  Ac¬ 
cordingly  truth,  in  this  case,  is  not  expressed  by  the  indicative. 
Strictly  interpreted,  the  indicative  expresses  only  part  of  a 
thought  which  by  “not”  is  posed  before  the  mind  in  the  aspect 
of  untruth  (or  failure  to  be  matched  by  external  reality) — 
and  belief  (in  that  untruth).  That  is,  the  indicative  expresses 
neither  truth  itself  nor  any  part  of  aught  that  is  posed  before 
the  mind  as  true. 

Given,  on  the  other  hand,  “The  earth  revolves  about  the  sun,” 
in  the  absence  of  a  special  “not”  to  indicate  untruth,  the  idea 
of  truth  may  be  supposed  to  be  incorporated  in  what  is  ex¬ 
pressed  by  the  indicative,  which  accordingly  in  this  case  does 
express  the  idea  of  truth  itself  as  well  as  part  of  what  is  posed 
as  true. 

It  appears  then  that  indicative  usage  is  not  determined  by 
the  truth  or  untruth  of  what  it  cooperates  in  expressing. 

On  the  other  hand,  in  (1)  “I  fear  that  he  come”  and  (2) 
“I  fear  that  he  come  not,”  no  belief  is  associated  with  his  com¬ 
ing;  but  in  one  case  the  coming  is  posed  in  the  aspect  of  truth, 
and,  in  the  other,  in  the  aspect  of  untruth.  Of  the  meaning 
expressed  by  the  “come”  of  (1)  the  idea  of  truth  may  be  sup- 
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posed  to  be  part.  In  “come  not”  of  (2)  the  idea  of  untruth 
is  specially  expressed  by  “not”  alone.  It  accordingly  appears 
that  the  subjunctive  can  express  the  idea  of  truth,  but  cannot 
express  the  idea  of  untruth  (except  in  certain  languages  in 
which,  if  I  rightly  understand,  the  function  of  “not”  is  per¬ 
formed  by  a  verbal  inflection).  On  the  other  hand,  the  sub¬ 
junctive  cooperates  in  expressing  either  what  is  posed  as  true 
or  what  is  posed  as  untrue. 

Accordingly  I  repudiate  the  notion  that  either  truth  or  un¬ 
truth  influences  the  use  of  indicative  or  subjunctive  mode,  hold¬ 
ing  that  the  presence  or  absence  of  belief  is  what  determines 
their  respective  use;  and  by  parallel'  reasoning  I  should  reach 
the  same  conclusion  for  the  other  verbal  forms. 

Even  belief  itself  does  not  entail  assertion,  except  under 
special  conditions.  All  my  life  I  have  been  aware  that  I  have 
two  hands — whenever  I  think  of  them.  But  I  do  not  tell  you 
of  this  possessing,  unless  at  the  moment  of  speaking  I  am 
thinking  of  it.  So,  too,  in  “Astronomers  declare  the  sun  to 
exceed  the  moon,”  although  I  am  frequently  conscious  that  I 
believe  in  such  exceeding,  nevertheless  I  did  not  express  that 
belief,  because  I  was  not  thinking  of  it  as  I  wrote  the  sentence. 
Hence  I  did  not  use  an  assertive  form  of  the  verb,  but  the  un¬ 
assertive  “to  exceed.” 

Hor  is  this  all.  Although  I  express  a  thought,  which  at  the 
moment  of  expression  I  am  conscious  of  believing,  I  am  by  no 
means  always  bound  to  express  my  belief.  Given  only  the 
thought  expressible  by  “it  to  be  raining,”  I  am  plainly  bound 
by  linguistic  courtesy  to  express  belief,  by  saying  “It  is  rain¬ 
ing,”  or  hold  my  peace.  But  in  the  statement  “On  account  of 
its  raining  I  must  go,”  belief  in  the  raining,  though  still  in 
mind,  does  not  appear  in  my  expression.83  I  have  not  re- 

ss  As  some  linguistic  students  do  not  seem  to  be  entirely  clear  in 
tbeir  perception  of  the  presence  or  absence  of  belief,  I  add  the  fol¬ 
lowing  illustration:  (1)  “On  account  of  its  raining  (conceived  as  the 
merest  possibility  and  altogether  unattended  by  belief)  I  should  never 
give  up  a  walk.”  In  this,  the  raining,  posed  as  a  mere  contingency, 
is  plainly  attended  by  no  belief.  If  now,  in  (2)  “On  account  of  its 
raining  ( conceived  as  true,  or  actually  occurring)  I  must  go,”  the 
element  “raining” — which  in  form  precisely  duplicates  the  “raining” 
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nounced  belief  itself,  but  only  its  membership  of  tkought-to 
be-expressed.  On  the  other  hand,  in  “It  is  raining;  I  must 
go,”  I  have  renounced  neither  belief  in  raining  nor  its  member¬ 
ship  of  thought  expressed. 

It  appears  accordingly  that,  apart  from  the  contra-linguistic 
practice  of  those  who  do  not  know  the  meanings  of  the  words 
they  use,  and  the  strictly  extra-linguistic  practice  of  liars,  pres¬ 
ence  of  belief,  in  thought  intended — or  its  absence — determines 
the  use  of  assertive  or  unassertive  verbal  forms. 

Any  rule,  accordingly,  for  the  use  of  either  instead  of  the 
other,  would  merely  be  a  part  of  the  rule  already  intimated: 
Always  use  in  speech  the  word  for  what  you  intend,  to  the  ex¬ 
clusion  of  the  word  for  more  or  less  than  you  intend — or,  more 
briefly — “Say  what  you  think.” 


It  is  so  obvious  that  “voice”  is  normally  determined  by  the 
proverse  or  reverse  relation  intended  by  the  speaker  (See  page 
205),  and  that  tense  is  controlled  by  the  time  intended  by 
the  speaker,  that  examination  of  tense  and  voice  is  quite  un¬ 
necessary  to  the  present  topic. 


INFLUENCE  OF  THOUGHT-STRUCTURE. 

By  the  structure  of  thought  I  mean  its  architecture,  as  dis¬ 
tinguished  from  the  elements  of  which  it  is  built — not  what  I 
think,  but  how  I  think. 

Conceding,  somewhat  as  in  the  previous  section,  that  a  choice 


of  (1) — were  intended  by  me  to  express  belief,  the  question  rises  how 
you  could  assure  yourself  of  my  intention.  Inference  appears  to  be 
the  only  means  at  your  command.  The  situation  guarantees  indeed 
your  safety  in  the  inference  that  I  do  believe  in  the  raining  as  now  in 
fact  occurring — but,  after  all,  no  more  than  your  safety  in  the  inference 
that  in  (1)  I  do  believe  in  the  raining  as  in  fact  occurring  sometimes. 
The  inference  that  in  either  case  I  intend  to  express  belief  is  quite  a 
different  matter,  and  is  weakened  by  the  fact  that,  had  I  intended  to 
express  belief,  I  could  easily  have  done  so  unmistakably  (e.  g.,  “It 
rains  and  therefore  I  must  go”,  “It  sometimes  rains,  but  I  should 
never  give  up  a  walk  on  account  of  that”) ;  that  obviously  the  raining 
was  lateral  to  the  going  and  therefore  (as  argued  on  pp.  129-134) 
would  not  be  attended  by  belief,  except  in  a  second  central  aspect, 
separated  mentally  from  my  going;  that  such  expression  of  belief  was 
quite  unnecessary;  that  expression  of  all  belief  experienced  would  be 
an  intolerable  burden,  as  illustrated  on  page  163,  Note  38. 

16— S.  &  A. 
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of  verbal  forms  may  first  be  made,  entailing  a  particular  struc¬ 
ture  of  thought,  I  hold  it  axiomatic  that  the  choice  of  structure 
is  normally  prior  to  use  of  verbal  forms,  and  rank  the  use  of 
particular  verbal  forms  as  corollary  to  structure-choice. 

To  illustrate,  given  what  is  expressed  by  “I  saw  a  collision,” 
and  what  is  expressed  by  “An  express  train  struck  a  freight,” 
suppose  I  am  to  use  the  former  as  central  and  the  latter  as 
lateral,  in  a  centro-lateral  thought. 

From  what  is  to  serve  as  lateral  I  omit,  as  previously  shown, 
the  element  of  belief,  thereby  renouncing  the  use  of  assertive 
verbal  forms. 

From  what  is  to  serve  as  central  I  omit  (see  page  134, 
etc.)  the  final  term  in  order  to  make  room  for  a  lateral  sub¬ 
stitute. 

The  opportunity  thus  afforded  is  available  in  several  ways, 
in  exhibiting  which  I  take  a  hint  from  the  unique  Artemas 
Ward’s  description  of  the  funeral  of  Brigham  Young,  the 
solemnity  of  which,  as  chronicled  by  the  humorist,  was  more 
or  less  impaired,  if  I  rightly  recollect,  by  the  mutual  jealousies 
of  twenty  widows,  each  of  whom  aspired  to  precedence  in 
marching  to  the  grave. 

For  the  purposes  of  illustration,  let  their  number  be  reduced 
to  three,  to  match  the  elements  of  lateral  thought,  these  latter 
also  being  thinkable  as  each  aspiring  to  priority  of  entrance 
into  association  with  central  thought;  and  let  it  be  determined 
in  what  aspects  the  little  company  might  appear. 

(1)  To  a  bird’s  eye  view  of  the  “exercises,”  the  female  total 
may  offer  no  distinguishable  individual  constituents,  appear¬ 
ing  rather  as  a  blended  whole  or,  more  specifically,  as  a  vidual 
continuum.  This  case,  however,  and  the  variant  presented  by 
a  blended  squad  of  two  attended  by  one  distinguishable  indi¬ 
vidual  (or  vice  versa)  may  be  dismissed  for  reasons  indicated 
on  pages  134-139  (and  in  “Revision,”  pages  83-4). 

(2)  To  a  nearer  view  the  three  may  be  distinguishable, 
each  from  the  others,  without  however  appearing  in  any  or¬ 
derly  arrangement,  but  rather  as  a  miniature  chaotic  aggrega¬ 
tion — or,  say,  a  relict  rabble — a  case  rejectable,  as  altogether 
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inconsistent  with  the  structural  indications  usually  offered  by 
the  word-inflections  of  the  lateral  clause. 

(3)  The  humorist  solved  the  problem  created  by  the  afore¬ 
said  jealousies,  by  marshalling  the  widows  toward  the  grave 
without  precedence,  twenty  abreast — a  formation  the  many 
advantages  of  which  might  well  arouse  a  wish  to  imitate  it  in 
the  use  of  words,  but  in  vain,  as,  for  obvious  reasons,  words 
(to  say  nothing  of  ideas)  do  not  synchronize;  and  even  if  by 
the  use  of  several  speakers,  or  a  suitable  arrangement  of  echo¬ 
ing  surfaces,  the  several  words  of  a  phrase  were  made  to  reach 
the  hearer’s  ear  together,  it  is  plain  that  only  confusion  would 
result.  Accordingly,  although  reluctantly,  I  renounce  the  above 
formation,  including  the  special  arrangement  of  three  in  a 
line  oblique  to  the  line  of  march,  as  I  do  not  obtain  from  it 
any  guidance  to  the  knowledge  of  linguistic  methods.  I  also 
neglect  the  possible  precedence  of  two  exactly  or  inexactly 
abreast,  as  quite  unmatched  by  linguistic  usage  (compare  “Re¬ 
vision,”  pages  83-4). 

In  orderly  arrangement  of  the  considered  three,  it  appears 
accordingly  that  one  must  precede.  The  variable  disposition 
of  the  remaining  two  appears  in  the  following  cases. 

(4)  One  of  the  three  may  precede,  the  others  following  side 
by  side.  This  formation  cannot  really  occur  in  the  use  of 
words;  but  as  two  following  words  may  be  on  a  footing  of 
parity  in  their  association  with  their  leader,  I  allow  tihe  case 
to  stand,  for  the  sake  of  its  suggestive  value.  The  possible 
obliqueness  of  their  line,  to  the  line  of  march,  is  neglected  as  in 
case  (3). 

(5)  One  of  the  three  may  precede,  the  others  coming  after, 
one  behind  the  other. 

Following  now  the  suggestion  of  the  last  two  cases,  I  note 
that  the  constituent  first-term,  mid-term  and  last-term  of  lateral 
thought  may  in  that  order  (or  the  reverse  order)  approach 
association  with  central  thought — say  in  Indian  file,  or  in 
what  (as  indicated  in  (4)  above)  is  suggested  by  a  wedge- 
formation  headed  by  the  middle  term ;  or,  in  obstetric  parlance, 
head  or  feet  or  breech  may  be  presented. 


238  Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 

Either  first  or  last  term  may  then  lead  in  Indian  file;  but 
only  the  mid-term  can  head  a  wedge,  for  the  imparity  of  the 
mid-term  and  either  remaining  term,  prevents  the  two  from 
being  sensed  as  evenly  following  the  other;  and  only  a  Wedge 
can  the  mid-term  head,  for  the  structural  parity  of  first  and 
last  terms  (later  emphasized)  is  pictured  only  by  their  even 
following  of  the  mid-term.  Accordingly,  reverting  to  my  il¬ 
lustration  of  page  236. 

(a)  Suppose  that,  as  central  last  term,  I  choose  the  lat¬ 
eral  first  term.  In  doing  so  I  force  the  lateral  elements 
to  make  their  appearance,  so  to  speak,  in  Indian  file,  not 
merely  in  order  of  time,  but  also  in  priority  of  structural 
rank,  the  first  appearing  “express”  being  built  at  once  into 
the  central  portion  of  the  growing  mental  edifice.  “Express”  is 
followed  by  “striking,”  which  takes  a  lateral  position  as  its  ad¬ 
junct,  being  followed  in  its  turn  by  “freight”  which,  as  the 
object  of  “striking,”  is  sub-lateral  to  “express.”84  Thought 
being  thus  constructed,  “striking”  ranks  as  one  of  the  verbal 
adjectives. 

(b)  Again,  as  central  last  term,  I  may  choose  the  lateral 
last  term  ;  that  is,  the  “freight”  may  be  the  first  to  enter  cen¬ 
tral  syntax  as  immediate  object  of  “saw,”  entailing  as  a  rule 
the  use  of  the  passive  participle,  being  followed  accordingly 
in  thought-construction  by  “struck,”  which  in  turn  is  followed 
by  “express.”85  The  lateral  elements  again  appear  in  Indian 
file,  but  in  reverse  order,  the  lateral  “struck”  being  also  ranked 
as  one  of  the  verbal  adjectives. 

(c)  Also  the  lateral  mid-term  may  be  the  first  to  enter  cen¬ 
tral  syntax,  as  immediate  object  of  the  central  “saw,”  being 
followed  by  its  first  and  last  terms  (subject  and  object)  “ex¬ 
press”  and  “freight.”*  Accordingly  “I  saw  an  express  train 
strike  a  freight.”  Although  the  limitations  of  vocal  utterance 
compel  these  two  to  make  their  appearance  one  before  the 

84  For  this  stretching  of  lateral  thought  by  the  pull  which  brings  its 
first  term  into  central  structure,  compare  pages  148-149. 

85  The  investigation  of  the  preposition  “by”,  in  “I  saw  a  freight 
train  being  struck  by  an  express,”  which  may  rank  as  the  survivor  of 
a  make-shift  means  (one  of  several)  of  expressing  reverse  relation,  I 
reserve  for  another  publication. 
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other,  neither  differs  from  the  latter  in  rank,  to  the  degree 
that  either  differs  from  “strike,”  or  from  any  adjunctive  lateral 
element  which  might  be  added.  Imitating  Grammar,  which 
does  not  differentiate  the  two  as  parts  of  speech,  I  rank  the 
two  as  essentially  on  a  footing  of  structural  parity,  the  forma¬ 
tion  of  the  mental  march  of  them  and  striking  being  compar¬ 
able  to  a  wedge. 

My  motive  in  adopting  the  last  exhibited  structure  might 
have  been  the  actual  mental  pre-eminence  of  the  striking,  while 
in  the  two  preceding  structures  the  motive  might  have  been 
the  respective  pre-eminence  of  the  express  and  the  freight.  It 
is  possible  however  that  no  one  of  these  three  elements  be  pre¬ 
eminent — that  I  merely  regard  the  three  as  coequal  elements 
of  the  collision.  In  this  case  I  am  still  compelled  by  linguis¬ 
tic  limitations  to  adopt  some  one  of  the  already  noted  modes 
of  structure;  and  in  actual  practice,  as  indicated  on  page  183, 
I  regularly  adopt  the  one  exhibited  by  “I  saw  the  express 
strike  the  freight.” 

(d)  Again,  as  indicated  on  pp.  152-156,  occasions  arise  on 
which  the  structure  assumed  by  thought  requires  in  expression 
the  use  of  a  verbal  adverb,  as  in  “Catherine  sang  the  song 
heart-rendingly.” 

Without  a  repetition  of  what  has  been  said  of  this  verbal 
hybrid,  it  appears  that  thought  may  be  constructed  on  either 
of  three  plans,  respectively  expressed  by  the  aid  of  a  verbal 
noun,  a  verbal  adjective,  a  verbal  adverb. 

Of  the  thoughts  which  these  cooperate  in  expressing,  I  do 
not  assume  that  they  are  absolutely  alike  in  content.  For  in¬ 
stance,  “striking”  suggests  a  time  duration  which  is  not  sug¬ 
gested  by  “strike.”  (And  “I  saw  birds  singing  their  songs” 
suggests  a  seeing  different  from  that  suggested  by  “I  saw  birds 
sing  their  songs.”)  So  far  as  such  duration  be  intended  by  the 
speaker,  its  examination  belongs  in  the  preceding  section,  the 
influence  of  thought-content  obviously  extending  beyond  the 
initial  double  possibility  of  assertive  or  unassertive  expression, 
and  taking  into  account  whatever  contribution  to  thought-con¬ 
tent  may  be  offered  by  the  varieties  and  sub-varieties  of  un- 
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assertive  forms.  I  leave  however  to  a  closer  observer  the  estab¬ 
lishment  of  shades  of  meaning,  rather  contending  for  a  method 
of  language  study,  than  seeking  to  exhaust  the  field  of  its  ap¬ 
plication. 

One  application  however  I  suggest,  lest  I  seem  to  have  neglected  it 
in  generalizing  on  thought-structure — namely,  the  so-called  “adverbial 
sentence,”  which  may  be  exemplified  as  well  perhaps  by  a  conditional 
clause  as  otherwise.  To  illustrate,  “If  he  invites  me,  I  shall  meet 
Mm.” 

In  the  choice  of  modal  forms  the  languages  vary  greatly,  some  em¬ 
ploying  the  subjunctive  (by  which  I  mean  a  fully  inflected  form,  with¬ 
out  assertive  power)  under  that  name  or  another — some  electing  what, 
on  account  of  its  form  alone,  is  known  as  indicative — some  preferring 
what  is  sometimes  known  as  a  conditional  mode,  though  oddly  enough 
the  Frenchman  is  sorely  offended,  if  foreigners  use  in  condition  what 
he  has  seen  fit  to  call  a  conditional  form  of  the  verb.  {Conclusional 
or  conditioned  might  have  saved  misunderstanding.)  It  seems  how¬ 
ever  axiomatic  that  all  the  languages  agree  in  ranking  the  verb  of 
the  conditional  clause  as  unassertive.  Pending  further  examination,  I 
call  it  substantially  subjunctive. 

Also,  renouncing  all  effort  to  utilize  or  even  understand  the  claim 
that  “iff  is  a  conjunction,  I  paraphrase  the  word  by  “in  case  of”, 
which  sufficiently  exhibits  the  prepositional  valuess  of  the  word,  and 
indicates  the  substantive  nature  of  the  clause  which  follows. 

Otherwise  regarded,  my  illustration  exhibits  the  mental  counter¬ 
parts  of  two  phenomena,  and  a  variety  of  causal  relation  (that  of 
occurrence  to  what  at  least  permits  it,  but  taken  in  the  reverse  order,) 
between  them.  Of  these,  the  former,  substantively  posed,  is,  with  the 
relation,  used  as  adjunct  of  the  latter,  being  as  usual  immediately 
associated  with  its  verbal  element,  as  indicated  by  the  diagram  (re¬ 
versed  for  convenience) : 

I  -  shall  meet  - him 

I 

relation 
of 

conclusion  l  expressed  by  “iff9 

to  I 

condition  J 

he  -  invite  -  me, 

“invite”  being  verb  in  fellowship  with  “he”  and  “me”,  and  noun  in 
fellowship  with  “shall  meet”  and  the  relation  between  itself  and  it. 
“Meet”,  as  indicated  on  page  114,  in  this  latter  fellowship  is  also  in¬ 
cidentally  substantive,  ranking  in  that  aspect  as  a  “nominal  verb.” 


86  Compare  the  approximately  opposite  “though”,  which  is  matched 
in  German  by  “trotz”,  commonly  ranked  as  preposition,  and  followed 
by  substantive  clauses — e.  g.  “trotz  seines  Bier  trinken  (s).” 
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The  motives  that  determine  which  particular  element  of 
lateral  thought  shall  be  used  as  also  an  element  of  central 
thought,  need  not  to  be  examined.  Granted,  however,  that  a 
particular  structure  of  thought  has  been,  for  whatsoever  rea¬ 
son,  effected,  the  use  of  the  linguistic  symbols  adequate  to  that 
structure  is  inevitable.  If,  for  instance,  in  the  structure  of 
my  thought,  the  idea  of  thoroughness  takes  position  as  adjunc¬ 
tive  to  first  term,  I  may  express  it  by  the  adjective  “thorough,” 
as  in  “Thorough  universities  make  their  students  learn;”  but 
I  cannot  use  the  adverb  “thoroughly.”  If  on  the  other  hand 
the  said  idea  be  last  term,  or  again  if  it  be  adjunct  of  the 
mid-term,  I  must  use  a  substantive  or  an  adverb,  as  the  case 
may  be,  as  in  the  expressions  “Universities  teach  thoroughness” 
and  “Universities  teach  thoroughly.”  In  short,  the  use  of  a 
particular  part  of  speech  is  corollary  to  particular  structure 
of  thought. 

The  like  is  true  of  words  which  figure  as  two  parts  of  speech 
at  once.  If,  for  instance,  in  the  structure  of  thought  an  idea 
appears  as  last  term  in  a  central  fellowship,  and  mid-term  in 
a  lateral,  it  must  be  expressed  by  a  verbal  noun,  as  in  “I  saw 
an  express  train  strike:  a  freight.”  I  cannot  use  the  verbal 
adjective  “striking”  (the  ordinary  use  of  “striking”  here  would 
not  be  substantive,  but  adjective)  or  the  verbal  adverb  “strik¬ 
ingly,”  without  exhibiting  a  structure  of  thought  which  was 
not  in  my  mind.  On  the  other  hand,  the  idea  which  operates 
as  lateral  mid-term  and  as  central  adjunct  must  be  expressed 
by  a  verbal  adjective  or  verbal  adverb,  according  as  its  adjunc¬ 
tive  service  rank  as  adjectival  or  adverbial. 

It  appears  accordingly  that  the  use  of  a  particular  kind  of 
verbal  hybrid  (verbal  noun,  verbal  adjective  or  verbal  adverb) 
is  corollary  to  the  structure  of  thought  to  be  expressed,  and 
that  any  rule  to  guide  the  speaker  would  again  be  merely  a 
part  of  a  larger  rule,  distinctly  proper,  but  hardly  necessary, 
namely:  “Say  what  you  think,  as  you  think  it.” 

Thus  far  accordingly  choice  of  verbal  form  (regarding  both 
the  content  and  the  structure  of  thought)  is  the  merest  corol¬ 
lary  to  choice  of  thought  itself. 
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The  present  is  perhaps  the  most  convenient  moment  to  ex¬ 
amine  the  trnth  of  Grammar’s  dictum  (noted  on  page  222) 
that  the  subjunctive  is  used  in  dependent  clauses  expressing 
what  is  feared.  Truth  presumably  there  is  in  it  (although  the 
subjunctive  is  sometimes  displaced  by  the  infinitive),  or  it 
would  not  so  long  have  been  tolerated.  This  truth  may  be  ex¬ 
hibited  as  follows : 

A  genuine  dependent  clause  is  ipso  facto  a  lateral  clause. 
Tor,  as  previously  argued,  only  an  independent  clause — a  clause 
of  self-sufficient  importance — can  be  truly  central,  though  two 
clauses  which  have  a  simultaneous  common  factor  may  both 
be  central,  in  which  case  one  of  them,  by  reason  of  its  inter¬ 
locking  with  the  other,  exhibits  a  merely  formal  resemblance 
to  a  lateral  clause;  e.  g.,  “I  have  a  letter  from  my  wife,  who 
is  in  New  York.”  (Compare  pages  127-128.) 

A  genuine  lateral  clause — for  instance,  a  clause  which  is  only 
a  means  to  the  end  of  clearly  exhibiting  a  central  thought  (e.  g., 
UI  have  a  letter  from  my  daughter  ivho  is  in  New  York ” — not 
the  other  daughter) — a  clause,  in  other  words,  which  cooper¬ 
ates  with  a  central  clause  in  forming  a  centro-lateral  total 
(not  bi-central) — is  not  asserted,  except  as  indicated  on  pages 
129-134.  That  is,  its  verb  cannot  be  genuinely  indicative.  It 
may,  according  to  the  architecture  of  thought  and  the  means 
of  indicating  architecture,  appear  in  any  of  the  unassorted 
(i.  e.  the  verbal  hybrid)  forms.  It  may  in  short  take  any  non- 
indicative  form.  Given  the  architecture  of  thought  exhibited 
by  the  illustration  “I  fear  he  will  come,”  the  lateral  clause  may 
employ  any  verbal  noun — the  substantive  subjunctive  or  any 
other. 

The  fact  that  classic  Latin  ordinarily  employs  no  con¬ 
struction  parallel  to  (“I  fear  him  to  come”  or)  “I  fear  his 
coming,”  restricting  itself  to  the  equivalent  of  “I  fear  that 
(or  lest)  he  come,”  is  explainable  by  influences  discussed  on 
pages  224-226. 

Accordingly,  supposing  no  verbal  noun  to  be  available,  ex¬ 
cept  the  substantively  used  subjunctive  ;  and  assuming  thought- 
architecture  of  what  is  feared,  to  be  of  a  type  which  cannot 
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rightly  be  expressed  by  a  verbal  adjective  or  adverb;  the  situa¬ 
tion  may  be  stated  thus:  only  the  assertive  indicative  and  the 
unassertive  subjunctive  are  available;  the  unassertive  subjuno 
tive  is  used  because  the  clause  expressing  what  is  feared  is  de¬ 
pendent — that  is,  lateral — therefore,  void  of  assertion.  In  a 
word  the  only  available  unassertive  form — that  is,  the  substan¬ 
tive  subjunctive — is  used  for  the  excellent  reason  that  asser¬ 
tion  is  not  intended. 

To  test  this  statement,  let  it  be  examined  whether  the  cir¬ 
cumstance  of  expressing  what  is  feared — or  say  the  following 
or  coming  after  a  verb  of  fearing — have  any  influence,  when 
the  clause  expressing  what  is  feared  is  not  dependent. 

Obviously,  if  previous  reasoning  has  been  correct,  it  will, 
in  my  illustration,  be  impossible  to  pose  his  coming  as  direct 
object  of  “I  fear”,  and  at  the  same  time  make  the  coming  inde¬ 
pendent.  If  the  latter  alternative  be  chosen,  the  fearedness 
of  the  coming  must  be  indicated  otherwise.  Accordingly,  “As 
I  feared,  he  is  coming,”  or  “will  come;”  or  “He  is  coming 
(which  is  what  I  feared).’’ 

In  these  expressions,  “He  is  coming,”  which  is  the  exhibiter 
of  what  I  feared,  and  which  follows  a  verb  of  fearing,  regu¬ 
larly  and  properly  employs  the  indicative.  The  like  is  true 
in  “I  feared  he  would  come;  he  has  come ”  in  which  what  is 
feared,  being  independently  repeated,  also  is  expressed  by  the 
aid  of  the  indicative.  Accordingly,  the  fact  of  expressing  what 
is  feared  does  not  entail  the  use  of  the  subjunctive,  unless  the 
expressing  clause  is  dependent.87 


87  Compare  also  the  clause  of  result,  or  effect  of  an  asserted  cause. 
So  long  as  such  a  clause  is  dependent,  being  in  particular  commonly 
employed  as  merely  a  measure  of  cause,  it  may  among  other  possibili¬ 
ties  employ  the  subjunctive.  To  illustrate,  my  inability  to  catch  a  dog, 
resulting  from  that  dog’s  activity,  may  be  used  to  measure  that  activ¬ 
ity.  Accordingly,  “He  ran  fast  to  a  degree  causing  me  to  miss  him” 
or  “He  ran  so  fast  that  I  did  not  catch  him ,”  i.  e.  “to  the  I-didn’t-catch- 
him  degree  of  speed”  or  “with  I-didn’t-catch-him  speed.” 

When  however,  vice  versa,  cause  is  the  mere  explainer  of  result — as 
when  the  activity  of  a  dog,  which  causes  or  results  in  my  failure  to 
catch  him,  is  used  as  the  mere  explainer  of  that  failure — the  modal 
usage  is  reversed.  Accordingly  I  properly  say  “I  did  not  catch  the  dog 
on  account  of  his  running  so  fast”  or  “because  he  ran  so  fast” — which 
last  expression,  if  assertive,  must  be  regarded  as  secondarily  assertive 
on  its  own  account,  while  primarily  unassertive  in  its  fellowship  with 
“I  could  not  catch  the  dog”  (see  pages  129-134). 
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It  would  seem  accordingly  that  what  occasioned  subjunctive 
usage  must  have  been  dependence.  Yet  conceivably  the  fear¬ 
ing  might  have  a  contributory  influence.  Let  it  then  appear 
how  far  dependence  can  develop  subjunctive  usage,  without 
cooperation  on  the  part  of  fear.  In  short,  let  fear  be  replaced 
by  any  other  idea,  e.  g.  belief  or  knowledge.  Accordingly,  “I 
believe  or  I  know  that  he  has  come.”  In  this  expression  un¬ 
deniably  the  indicative  spelling  and  pronunciation  prevail.  But 
the  coordinate  “I  don’t  believe  that  he  has  come”  can  hardly 
be  held  to  intend  the  “has”  to  be  taken  as  assertive;  for,  if 
it  so  be  taken,  the  speaker  is  expressing  by  “I  don’t  believe” 
an  absence  of  belief  in  what,  by  “he  has  come,”  he  expresses 
himself  as  believing.  Obviously  what  is  intended  is  no  more 
than  what  is  intended  by  “I  don’t  believe  him  to  have  come.” 
Analogously,  what  is  intended  by  “I  believe  (or  “know”)  that 
he  has  come”  is  presumably  no  more  than  what  is  intended  by 
“I  believe  (or  “know”)  him  to  have  come.”  In  short,  the  value 
of  “has”  is  really  subjunctive.  Otherwise — that  is,  if  “has” 
were  indicative=assertive=expressive  of  belief,  or  knowledge 
— “I  believe  or  know”  would  be  the  merest  repetition,  equally 
vexatious  to  the  speaker  and  the  hearer. 

The  Grammar  rule  accordingly  may  be  restated  thus :  Strictly 
dependent  clauses  require  unassertive  forms  of  the  verb;  the 
particular  form  conventionally  employed  in  a  dependent  sub¬ 
stantive  clause,  to  express  what  is  feared,  is,  in  Latin,  the 
subjunctive.88 

Accordingly  the  clauses  most  of  all  in  need  of  explanation 
are  those  in  which  the  verb  of  the  dependent  clause  appears 
to  be  indicative — clauses  sometimes  to  be  explained  as  exhibit¬ 
ing  unassertion  followed  by  assertion  (see  pp.  129-134) — more 
often,  as  employing  an  indicative  form  with  subjunctive  value. 

88  The  reasons,  independent  of  conventionality,  which,  in  the  sub¬ 
stantive  clause,  determine  the  use  of  rather  one  (e.  g.  the  subjunctive) 
than  another  variety  of  verbal  noun,  will  be  examined  later. 
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INFLUENCE  OF  EXPRESSIONAL  EXPEDIENCY 

Under  this  title  I  propose  to  examine  the  respective  advant¬ 
ages  afforded  by  the  varieties  of  each  verbal  hybrid,  in  exhibit¬ 
ing  the  structure  of  the  thought  in  whose  expression  either 
variety  of  that  hybrid  might  cooperate.  As  I  have  not  yet 
encountered  any  varieties  of  verbal  adverb,  examination  covers 
only  varieties  of  verbal  noun  and  varieties  of  verbal  adjective. 

Beginning  with  the  former,  I  presuppose  that  thought  in  the 
expression  of  which  the  verbal  forms  considered  operate,  is 
void  of  belief — that  it  accordingly  is  lateral — that  the  struc¬ 
ture  of  centro-lateral  thought  demands  for  its  expression  the 
use  of  a  verbal  noun — that  theoretically  it  is  practicable  to 
employ  any  one  of  the  several  verbal  nouns  exhibited  on  pages 
188-191. 

That  these  may  exhibit  minor  differences  in  the  content  of 
thought  by  them  expressed,  and  that  these  differences  may  in¬ 
fluence  the  speaker’s  choice,  shall  be  admitted,  without  admit¬ 
ting  them  to  have  an  important  determining  value.  The  like 
is  true  of  minor  structure-differences,  which  are  likely  to  at¬ 
tend  the  differences  in  content  of  the  thought.89 


89  To  illustrate,  I  offer  two  expressions  containing  verbal  nouns: 

(1)  I  desire  (that)  Brown  employ  Robinson; 

(2)  I  desire  Brown’s  employment  of  Robinson. 

In  (2)  the  “ ’s”  exhibits  a  relation,  not  ot  possession,  but  of  actor  to 
his  own  action,  distinctly  recognized  by  Grammar  in  the  phrase  “sub¬ 
jective  genitive”;  and  the  (in  meaning)  variable  preposition  “of”, 
which  here  is  operative  as  a  case  inflection,  exhibits  the  relation  of 
action  to  its  own  actee,  distinctly  recognized  by  Grammar  in  the 
phrase  “objective  genitive.”  These  two  relations  may  however  be  made 
over  into  one.  Much  as  the  combined  relations  of  “brother  to  brother” 
and  “father  to  son”  are  (in  case  the  father  and  one  brother  be  identi¬ 
cal)  made  over  into  the  single  relation  of  “uncle  to  nephew”,  so  also 
the  relations  of  “actor  to  action”  and  “action  to  actee”  are  made  over 
into  that  of  “actor  to  actee”,  which,  in  the  special  form  of  “employer 
to  employee”  is  expressed  in  (1)  by  “employ.”  It  appears  accordingly 
that  relation  is,  in  (2),  more  analytically  recognized  than  it  is  in  (IT. 

This  difference  in  the  content  of  thought,  exhibited  also  in  the 
structure  of  thought,  does  not  impress  me  however  as  adequate  to  ex¬ 
plain  the  use  of  (1)  to  the  exclusion  of  (2)  or  vice  versa.  Indeed  it 
is  by  no  means  impossible  that,  to  many,  the  two  suggest  no  difference 
of  content  or  of  structure — that  the  “ ’s”  and  the  “of”  and  the  “em¬ 
ployment”  of  (2)  are  virtually  ranked  as  the  merely  trisected  “em¬ 
ploy”  of  (1),  precisely  as  “Brown  is  in  the  nephew-to-uncle  relation 
with  Robinson”  may  be  cut  up  into  “Brown  is  in  the  son-to-father  re- 
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Minor  differences  accordingly  (of  either  order)  being  over¬ 
looked,  it  may  be  regarded  as  a  foregone  conclusion,  that  one 
at  least  of  the  causes  which  determine  the  use  of  a  particular 
kind  of  verbal  noun,  will  be  its  superior  power  of  structure- 
exhibition. 

To  illustrate  this, 

(1)  I  cannot  imagine  that  men  who  strive  diligently  succeed 
worse  than  a  man  of  mere  ability; 

(2)  I  cannot  imagine  men  who  strive  diligently  to  succeed- 
worse  than  a  man  of  mere  ability. 

In  both  these  expressions  I  have  omitted  punctuation,  and, 
were  they  presented  orally,  I  should  avoid  all  vocal  aid  of 
pitch  or  pause  or  tone,  in  order  to  throw  each  verbal  form  upon 
its  own  unaided  expressional  resources. 

In  any  sufficiently  inflected  and  severely  consistent  language,, 
the  word  for  “succeed”  in  (1)  will  have  a  recognizably  sub¬ 
junctive  form;  and  even  in  English,  with  its  frequent  neglect 
of  the  few  subjunctive  forms  it  has,  the  word  “succeed”  is- 
plainly  subjunctive  in  value — that  is,  it  is  not  assertive:  it 
does  not,  in  its  meaning,  include  belief. 

The  expressional  resources  of  “succeed”  in  (1)  are  adequate. 
Those  of  “to  succeed”  in  (2)  are  quite  inadequate.  Eor,  al- 
thought  I  intended  (2)  to  express  a  thought,  the  essential  dupli¬ 
cate  of  (1)  in  content  and  in  structure,  plainly  (2)  is  in  danger 
of  being  taken  to  express  a  different  thought,  as  follows:  “To 
succeed”  may  be  taken  as  the  object  of  “strive,”  the  sense  of 
the  expression  being  thereby  radically  changed.  Such  wrong 
construing  credits  me  with  meaning — what  I  did  not  mean  at 
all' — that  I  cannot  imagine  diligent  strivers  for  success  to  be 
worse  than  a  man  of  ability. 

Such  wrong  construing  is  in  (1)  forestalled  by  the  subjunc¬ 
tive.  The  expression  “men  who”90  indicates,  by  means  of 

lation  with  a  man  who  is  in  the  "br  other -to-br  other  relation  with  Robin¬ 
son,”  which  latter  statement  quickly  reduces  in  your  mind  to  the 
former,  and  presumably  would  gain  the  power  of  directly  presenting 
the  kinship  named  in  the  former,  without  a  reducing  process,  if  forced 
to  do  so  in  the  absence  of  the  briefer  formula  “nephew-to-uncle.” 

90  in  “Pronouns,”  pages  49-62,  I  have  argued  that  “who”  does  not 
repeat  the  idea  expressed  by  "men”,  but  merely  indicates  that  this 
idea  is  factor  of  two  thoughts,  and  in  the  second  has  the  function  in¬ 
dicated  by  the  nominative  case. 
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“who,”  that,  in  a  secondary  function,  “men”  is  the  subject  of 
“strive”.  The  subjunctive  “succeed,”  by  its  inflection  for  per¬ 
son  and  number  (in  any  well  inflected  language),  lays  claim 
to  a  plural,  third-personal  subject;  and  the  only  one  that  offers 
“men”  in  a  primary  function.  It  follows  that  what  is  ob¬ 
ject  of  “imagine”  (which  requires  an  object)  must  be  “(men) 
succeed”  and  not  “(men)  [to  be]  worse” — a  conclusion  aided 
by  the  use  of  “that,”  which  indicates  the  substantive  usage  of 
(men)  succeed”. 

The  adequacy  of  the  subjunctive  and  the  inadequacy  of  the 
infinitive,  being  foreseen  by  the  master  of  linguistic  mechanism, 
are  accordingly  the  grounds  for  what  may  rank  as  a  deliber¬ 
ate  choice  between  them,  uninfluenced  by  thought  itself,  re¬ 
garded  either  in  its  content  or  in  its  architecture — influenced 
only  by  respective  advantages  of  structure-exhibition. 

The  preceding  illustration  exhibits  a  particular  variety  of 
the  verbal  noun  (the  infinitive)  in  its  bungling.  Sometimes  a 
given  variety  of  the  verbal  noun  exhibits  a  veritable  flinching, 
when  confronted  with  excessive  expressional  difficulty.  To 
illustrate,  “The  boy  ran  away  without  his  father’s  knowledge,” 
an  expression  into  which  I  wish  to  introduce  the  father’s  ab¬ 
sence  from  home.  Moreover,  being  a  reporter,  I  wish,  for  the 
sake  of  conforming  to  journalistic  fashion — as  well  as  for  the 
sake  of  the  extra  penny  a  line — to  expand  the  father’s  knowl¬ 
edge  into  a  knowing  “the  sad  occurrence  to  have  happened.” 
Accordingly,  “The  boy  ran  away  from  home  without  his 
father’s,  who  was  out  of  town,  knowledge  of  the  sad  occurrence 
to  have  happened.” 

This  expression  has  so  small  a  chance  of  being  tolerated,  or 
even  understood,  that  it  wrould  hardly  be  ventured  even  by  the 
bravest  of  the  linguistically  brave.  Yet  the  difficulties  insuper¬ 
able  by  the  quasi-verbal  “knowledge” — difficulties  unattempted, 
even  by  the  more  effective  “knowing”  and  “to  know” — are  the 
merest  child’s  play  to  any  subjunctively  active  language.  Such 
a  language  would  substitute  “The  boy  ran  away  from  home 
without  that  (dass,  que)  his  father,  who  was  out  of  town,  knew 
(wusste,  sut)  the  sad  occurrence  to  have  happened.” 
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On  the  other  hand,  expressional  advantage  of  another  sort 
is  sometimes  offered  by  verbal  nouns  of  inferior  verbal  po¬ 
tency — for  instance,  the  infinitive.  To  illustrate,  exhorting 
my  dog  to  leave  his  place  of  comfort  under  the  sofa,  to  tackle 
an  intruding  rat,  I  say  “Go  catch  him!” — in  which  I  follow 
the  syntax  of  the  Frenchman’s  “Allez  ehercher !”,  intending 
“catch”,  as  an  infinitive,  to  operate  as  dative  of  purpose  with 
“Go”.91 

This  thought  may  also  be  expressed  subjunctively.  A  speci¬ 
alty  of  the  subjunctive  being  however  the  utmost  carefulness 
in  looking  after  its  subject,  we  shall  not  find  the  subjunctive 
by  any  means  contented,  if  we  give  it  no  subject  to  care  for. 
In  perhaps  the  majority  of  languages  we  shall  therefore  find 
it  necessary  to  express  that  subject,  which  is  so  commonly 
omitted  with  infinitives,  when  it  has  already  served  as  subject 
of  a  more  central  verb.  Accordingly,  in  subjunctive  expres¬ 
sion,  the  catching  will  appear  as  “you  catch”,  further  ampli¬ 
fied  by  an  introductory  “that”,  or  sign  of  substantive  usage; 
so,  then,  “that  you  catch.”  Moreover,  as  the  going  and  the 
catching  are  in  the  relation  of  action  to  desired  resultant  action 
(or  say  purpose),  it  is  usual  to  express  this  relation  by  the  prep¬ 
osition  “for”,  or  by  “in  order  that”.  In  full  then,  my  order 
to  the  dog,  expressed  with  subjunctive  aid,  appears  as  “Go  in 
order  that  you  catch  him.” 

In  this  elaborate  form,  I  doubt  whether  my  dog  will  under¬ 
stand  the  order.  What  has  been  gained  in  the  accuracy  made 
possible  by  fullness,  has  been  rather  more  than  lost  in  the  com¬ 
pactness  which,  in  “Go  catch  him”,  was  enforced  by  brevity. 
To  say  nothing  of  the  canine  power  of  interpretation,  the  dog’s 
attention  has  had  too  long  a  time  to  wander. 

With  verbal  adjectives  the  case  is  quite  analogous.  To  illus¬ 
trate,  and  again  without  the  use  of  punctuation,  “I  hardly 
know  a  man  who  having  been  pressed  by  his  wife  for  money  to 
buy  an  Easter  bonnet  have  ( aie )  though  keenly  realizing  that 

91  In  the  form  “Go  and  catch”,  the  “and”  may  be  regarded  as  the  old 
preposition  so  commonly  made  over  into  “a”,  “an”  or  “and”,  as  in  “I 
go  a  fishing,”  perhaps  in  “He  was  an  hungered”  and  in  “Try  and 
find  it”.  That  is,  the  “catch”  is  not  imperative. 
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there  is  only  money  enough  available  to  pay  existing  debts  the 
firmness  to  say  no.”  While  not  commending  this  expression 
as  a  model  of  clearness,  I  regard  it  as  comparing  favorably 
with  the  following,  effected  by  the  aid  of  the  participle — or 
say  another  form  of  the  verbal  adjective — which  is  second  best 
in  power  of  marshaling  details :  “I  hardly  know  a  man  ^  hav¬ 
ing  been  pressed  by  his  wife  for  money  to  buy  an  Easter  bon¬ 
net  though  keenly  realizing  that  there  is  only  money  enough 
available  to  pay  existing  debts  having  the  firmness  to  say  no.” 

That,  in  the  last  expression,  I  have  given  the  substituted 
“ having  9  the  advantage  of  the  most  effective  position,  perhaps 
will  be  conceded,  if  the  “having”  be  moved  for  instance  to  the 
position  marked  by  either  caret.  Yet,  even  as  the  expression 
stands,  you  run  some  risk  of  going  for  the  moment  wide  of  the 
mark  at  the  first  “having”  (as  if  it  were  I  who  had  been 
“pressed”),  at  “though”  (as  if  I  intended  “pressed  though  he 
realizes”),  and,  for  at  least  an  instant,  at  the  final  “having” 
(as  if  “having”  belonged  with  “debts”). 

Per  contra,  in  spite  of  the  antagonism  offered  by  certain 
purists',  I  prefer  “Students  desiring  to  continue  Erench  will 
notify  the  registrar”  to  “Students  who  desire,  etc.” — partly  on 
account  of  its  compactness,  and  partly  because  it  does  not  tend 
to  exhibit  a  second  relative  clause,  as  coordinate  with  the  clause 
of  desire;  e.  g.  “Students  desiring  to  continue  Erench,  whose 
standing  is  inadequate  (or,  “to  whom  the  appointed  hour  is 
unavailable”)  will  notify  the  registrar.”  Of  verba!  adjectives, 
I  therefore  hold  that,  as  the  case  may  be,  a  greater  clearness 
or  a  greater  compactness  commonly  determines  the  use  of  one 
or  the  other  available  form. 

To  the  influence  of  expressional  expediency  it  may  be  ob¬ 
jected  that  it  does  not  always  operate.  Thus  I  may  say 
“I  hope  that  you  find  your  purse;”  but  I  may  not  say  “I 
hope  you  to  find  your  purse,”  or  “I  hope  your  finding  of  your 
purse.”  Such  objections  do  not  however  seem  to  me  to  weaken 
the  principle  advanced.  It  cannot  fairly  be  accused  of  weak¬ 
ness  because  it  fails  to  explain  what  doesn’t  happen.  The  lin- 
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guistic  case  in  hand  is  merely  one  of  an  often  occurring  atrophy 
— or,  say,  an  arrest  of  development — •  a  losing,  or  a  failing  to 
develop,  given  expressional  types.  Thought  of  given  content 
and  given  structure  simply  will  not  flow  through  a  given  lin¬ 
guistic  outlet,  when  that  outlet  has  never  been  opened,  or  when 
it  has  been  closed. 

That  clearness  and  brevity  are  not  the  only  advantages  which 
may  determine  the  use  of  a  particular  verbal  noun  or  adjec¬ 
tive,  is  obvious.  Other  advantages92  however  are  so  easy  to 
appreciate,  that  any  general  examination  of  their  influence 
may  be  omitted. 

More  important  is  the  settlement  of  the  question,  not  till 
now  approached,  how  far  the  advantages  considered — thus  far 
.assumed  to  be  conscious — be  after  all  subconscious,  or  even 
unconscious. 

In  trying  to  discover  this,  I  plan  an  illustration  which  shall 
serve,  so  far  as  possible,  as  a  trap  to  catch  the  elusive  cause  of 
what,  I  think,  will  be  found  to  be  a  conscious  choice.  Accord¬ 
ingly,  ec Everybody  with  the  compZefest  confidence,  expects. 

Let  it  be  conceded  that  thus  far,  from  never  mind  what 
causes,  I  have  reached  in  mind  the  particular  phraseology  ade¬ 
quate  to  express  my  thought,  although  as  yet  I  have  not  spoken. 
There  now  may  rise  before  me,  all  together,  as  possible  com¬ 
pletions  of  my  sentence,  three  series  of  words,  (1)  “that  he 
will  come”,  (2)  “him  to  come”,  (3)  “his  coming.”  Let  it 
be  supposed  that  they  do  so. 

The  italicized  syllables  of  the  illustration  are  those  on  which 
I  foresaw  in  mind  that  I  should  lay  in  utterance  a  vocal  stress. 
Accordingly,  after  the  stress  attending  “.Everybody”,  I  was  to 
be  left  with  six,  or  even  seven  successive  syllables,  without  a 
natural  stress.  Disliking  this  tongue-tangling — not  to  say  ear- 

92  e.  g.,  the  agreeableness  of  individual  consonant  or  vowel  sound; 
the  agreeableness  of  sound  sequence;  the  rhythmic  effect  produced  by 
syllabic  accent;  the  fitness  of  either  of  these  to  ideas  expressed  (Com¬ 
pare  the  unfitness  of  a  dancing  rhythm  to  serious  thought) ;  the  dignity 
or  caste  of  the  word  (Compare  “sweat”  and  “perspiration,”  which  more¬ 
over  interchange  prestige  in  passing  from  poetry  to  the  parlor). 
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offending — combination,  I  mentally  rearranged  my  expres¬ 
sion,  obtaining  “Everybody  expects  with  the  completest  con¬ 
fidence.”  At  this  point,  having  been  already  a  little  prolix, 
I  was  inclined  to  use  the  briefer  verbal  nouns.  But  it  dawned 
upon  me  that  these  are  commonly  used  in  rather  immediate 
sequence  on  the  principal'  verb,  or — to  put  it  less  positively — 
that  there  would  be  a  sort  of  oddity  in  “Everybody  expects, 
with  the  completest  confidence,  him  to  come”  or  even  “his  com¬ 
ing.”  Or,  we  may  say,  an  inhibition  occurred,  of  which  the 
grounds  were  possibly  less  than  fully  conscious,  but  which 
itself  was  sufficiently  effective  to  lead  to  a  thoroughly  conscious 
effort  to  find  a  better  expression.  Accordingly  I  attempted 
“Everybody  expects  him  to  come  (or  his  coming)  with  the 
completest  confidence.”  But  I  felt  at  once  that  you  might 
well  be  quite  uncertain  whether  this  confidence  was  intended  to 
characterize  the  expectation,  or  the  coming.  So  once  more  I 
made  an  effort,  developing  the  expression  “Everybody  expects 
with  the  completest  confidence  that  he  will  come,”  and,  think¬ 
ing  again  “quod  esset  bonurn”,  I  gave  the  expression  utterance. 

After  all  this  making,  trying  on  and  refitting,  the  ultimate 
clothing  of  thought  in  the  subjunctive  form  may  be  ranked  I 
think  as  a  choice,  or  act  of  conscious  preference.  The  partic¬ 
ular  form  of  verbal  noun  expression  is  in  this  case  hardly  ob* 
tained  by  any  mere  reaction  to  previous  mental  status.  It 
surely  is  not  the  result  of  obedience  to  rules,  for  I  am  not 
aware  of  any.  It  is  not  occasioned  by  a  desire  to  imitate, 
except  perhaps  so  broad  and  vague  as  to  have  little  application 
to  the  case  in  hand. 

To  cover  all  the  cases  recognized,  I  contend  that  the  use  of 
the  given  hybrid  must  be  explained  by  subjective  causes. 

With  that  in  mind  which  has  been  said — and  more,  no  doubt, 
that  ought  to  have  been  said — a  broader,  deeper  and  exacter 
investigation  would,  I  believe,  establish  that  the  use  of  verbal 
forms  is  not  so  often  as  believed  occasioned  by  obedience  to 
rule,  or  by  conscious  or  unconscious  imitation ;  that  it  is  rather 
corollary  first  of  all  to  inclusion  or  exclusion  of  belief  in  thought 
17— S.  &  A. 
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to  be  expressed,  such  inclusion  of  belief  (in  thought  accord¬ 
ingly  self-sufficient)  determining  at  once  the  use  of  an  assertive 
form  to  express  that  inclusion;  that  otherwise,  in  the  second 
place,  the  particular  adopted  structure  of  thought  unattended 
by  belief  (and  accordingly  not  self-sufficient),  forcing  the  factor 
known  as  mid-term  into  one  or  another  second  factorship  in 
another  thought,  determines,  in  the  corresponding  syntax  of 
the  sentence,  the  use  of  a  particular  kind  of  verbal  hybrid 
(verbal  noun,  verbal  adjective  or  verbal  adverb)  ;  and  that,, 
last  of  all,  the  use  of  a  particular  hybrid  of  that  kind  (e.  g.,  a 
gerund,  an  infinitive,  a  substantive  subjunctive)  is  mainly  de¬ 
termined  by  its  special  effectiveness  in  indicating  the  adopted 
structure  of  thought,  the  particular  structure’s  greater  or  less 
simplicity  most  of  all  determining  the  means  employed  to  re¬ 
veal  it. 

Madison ■,  Wisconsin,  October ,  1907. 
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Plate  X. 


ELECTROLYTIC  PRODUCTION  OF  IODOFORM. 


ARDEN  R.  JOHNSON. 

An  experiment  very  commonly  assigned  to  students  of  elec¬ 
trochemistry  is  the  electrolytic  production  of  iodoform.  The 
experiment  is  an  especially  good  one  for  the  beginner  in  the 
more  difficult  field  of  organic  electrosynthesis,  as  the  main  re¬ 
action  can  be  quite  easily  controlled  and  the  product  readily 
separated. 

However,  as  most  of  the  work  has  been  done  with  acetone  in 
place  of  ethyl  alcohol  as  the  ingredient  to  be  oxidized,  obviously 
on  account  of  the  better  commercial  possibilities  for  a  process 
using  the  former  substance,  the  use  of  alcohol,  even  in  the 
laboratory,  has  been  tried  but  little.  Nevertheless,  the  use  of 
alcohol  in  place  of  acetone  has  some  distinct  advantages  over 
the  latter  in  laboratory  work  at  least. 

The  purpose  of  the  experimental  work  herein  described  was 
to  study  the  conditions  most  favorable  to  a  maximum  yield  of 
iodoform  from  alcohol  with  the  least  consumption  of  materials 
and  electrical  energy.  The  matter  of  efficiencies  particularly 
lias  been  kept  in  sight  at  all  times,  for  it  is  upon  this  very  point 
that  many  conflicting  data  and  confusion  are  found  in  the 
literature  on  the  subject. 

The  apparatus  used  consisted  of  a  porous  cup  (1),  (Plate 
X),  of  120  c.  c.  capacity,  placed  in  a  beaker  (2),  and  this  latter 
in  a  water  bath  (3).  The  whole  could  be  heated  to  any  de¬ 
sired  temperature  by  means  of  the  Bunsen  burner  (4).  A,  is 
a  rotating  anode  of  sheet  platinum  arranged  in  the  loop  of  a 
piece  of  glass  tubing  bent  into  the  shape  of  a  J  at  one  end. 
One  corner  of  the  platinum  was  sealed  into  the  short  leg  of  the 
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tube  and  then  the  whole  tube  was  filled  with  mercury.  At  the 
upper  end  of  the  longer  leg  was  provided  a  pulley  and  bearing. 
The  porous  cup  could  be  entirely  closed,  or  provided  with  a 
reflux  condenser.  By  means  of  a  wire  dipping  into  the  top 
of  the  mercury  column  at  (e)  the  current  passed  to  the  plati¬ 
num  anode,  through  the  electrolyte  and  porous  cup,  to  the  iron 
cathode  (c).  A  thermometer  was  always  kept  in  the  beaker. 

Into  the  inner,  or  anode  chamber  of  the  apparatus,  was  in¬ 
troduced  a  solution  of  the  following  composition:  H20,  60 
cc. ;  alcohol,  50  cc. ;  KI,  20  g. ;  M2  C03,  6g. 

We  regard  the  function  of  the  electric  current  as  that  of 
primarily  decomposing  the  KI,  setting  iodine  free  at  the  anode, 
and  potassium  at  the  cathode.  The  formation  of  iodoform  is 
then  the  result  of  a  series  of  secondary  reactions  which  go  on 
theoretically  as  shown  by  the  following  equations: 

A.  CH3  CH20  +  21  =  CH3  CHO  +  2HI 
CH3  CHO  +  61  =  CI3  CHO  +  3HI 
CH3  CHO  +  HOII  =  CHI8  +  HCOOH 
The  iodine  first  oxidizes  the  alcohol  to  aldehyde,  then  sub¬ 
stitutes  the  three  hydrogen  atoms  on  one  carbon  atom  forming 
the  tri-iodo-aldehyde.  This  product  in  a  weak  alkaline,  warm 
solution,  breaks  up  into  iodoform  and  formic  acid.  The  pur¬ 
pose  of  the  Ha2  C03  is  to  neutralize  the  HI  and  HCOOH. 
The  first  trials  with  the  above  named  electrolytes  resulted  as 
shown  graphically  by  curve  Ho.  1,  Plate  XI.  Along  the  X 
axis  were  plotted  ampere-hours  and  along  the  Y  axis  yields 
of  iodoform  in  grams.  Curve  Ho.  2  is  the  corresponding  cur¬ 
rent  efficiency  curve.  Consideration  of  curve  Ho.  1  shows 
us  that  to  a  certain  point  the  yield  of  CHI3  is  approximately 
proportional  to  the  number  of  ampere-hours.  At  point  A, 
quite  likely,  the  electrolyte  had  become  depleted  in  one  of  the 
essential  ingredients.  The  fact  that  the  yield  of  iodoform  is 
a  linear  function  of  the  number  of  ampere-hours  also  suggests 
that  there  is  a  certain  definite  current  efficiency.  If  a  portion 
of  the  iodine  liberated  goes  to  form  by-products,  then  this  pro¬ 
portion  of  the  whole  amount  of  iodine  liberated  by  the  current 
is  about  constant  under  normal  conditions.  Curve  Ho.  2  shows 
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that  the  current  efficiency  varied  between  20  per  cent  and  31 
per  cent. 

Another  glance  at  equations,  (A),  representing  the  mechan¬ 
ism  of  the  reaction,  shows  that  it  takes  2  iodine  atoms  to  oxi¬ 
dize  the  molecule  of  alcohol  to  the  corresponding  aldehyde,  and 
6  more  to  bring  about  the  substitution.  Out  of  a  total  of  8, 
only  3  atoms  of  iodine  appear  in  the  product  which  we  seek. 
Consequently,  if  the  reaction  went  on  ideally,  just  as  depicted 
by  equation  A,  only  f,  or  37.5  per  cent  of  the  iodine,  could  pos¬ 
sibly  be  utilized,  hence  a  maximum  current  efficiency  of  37.5 
per  cent. 

In  order  to  find  out  the  effect  upon  the  yield  of  iodoform  of 
the  quantity  of  any  particular  compound  necessary  in  the 
electrolyte,  the  concentrations  of  all  the  other  ingredients  were 
kept  constant  and  that  of  the  ingredient  under  test  varied.  A. 
temperature  of  70°-75°  C.  and  a  current  density  of  1. 85- 
amperes  per  square  decimeter,  and  1.5  ampere-hours,  were- 
values  maintained  constant  in  all  trial's.  The  curves  plotted 
with  grams  of  ingredients  as  abscissae  and  of  iodoform  yield' 
as  ordinates  show  the  results.  (Plate  XII.)  The  maximum 
point  of  the  KI  curve  corresponds  to  20g.  of  this  salt;  65g.r 
H20 ;  6g.  XA2  CO3 ;  and  about  6g.  of  alcohol. 

Xow,  from  equation  (A),  we  can  calculate  about  what  the- 
relative  amounts  of  the  different  ingredients  ought  to  be  if 
everything  went  on  as  the  equation  indicates : 


Ingredients.. 

CHIs 

Na2C03 

KI 

C2H5OH 

Calculated  am’ts  per  1.5  ampere  hrs... 

2.45g 

2.0g 

8.3g 

0.3g 

Amounts  actually  required . 

2.45g 

6.0g 

20.  Og 

4.0g 

The  preceding  table  shows  that  to  obtain  the  highest  yield  of 
iodoform  we  must  use  about  3  times  the  calculated  amount  of 
Xa2  C03,  more  than  twice  the  theoretical  amount  of  KI,  and' 
at  least  13  times  the  calculated  amount  of  alcohol.  It  may  be 
remarked  that  Xa2  C03  and  K2  C03  give  exactly  the  same 
yield  if  added  in  amounts  proportional  to  their  molecular 
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Experiments  were  also  tried  in  which  the  theoretical  amount 
of  KI  was  taken,  and  in  addition  a  certain  amount  of  some 
foreign  salt.  It .  was  found  that  if  a  comparatively  large 
amount  of  Ha  Cl  was  added  to  the  electrolyte,  the  yield  of 
OIIX3  approached  more  nearly  to  the  theoretical  yield.  Small 
amounts  of  Ha  Cl  seemed  to  have  but  very  little  effect.  The 
addition  of  an  amount  of  K  Cl  03  equal  to  the  calculated 
amount  of  KI  also  caused  an  increase  in  the  yield. 

Plate  XIII  shows  some  efficiency  curves  obtained  by  plotting 
grams  of  ingredients  along  the  X  axis,  and  per  cent  efficiency 
along  the  Y  axis.  Curve  Ho.  1  is  an  alcohol  efficiency  curve, 
and  by  alcohol  efficiency  is  meant  the  ratio  of  the  total  amount 
of  alcohol  actually  converted  into  iodoform  to  the  total  amount 
added  to  the  electrolyte.  Curve  Ho.  2  represents  the  current 
efficiency  and  lastly,  curve  Ho.  3  represents  what  may  be 
termed  a  chemical  efficiency  curve,  that  is,  the  ratio  of  the 
amount  of  CHI3  obtained  to  the  amount  our  equations  (A) 
fells  us  we  ought  to  get  if  all  went  ideally.  These  curves  show 
;that  a  reasonably  quantitative  reaction  for  alcohol  may  he  ob¬ 
tained  only  at  the  sacrifice  of  very  low  current  and  chemical 
^efficiencies* 

The  highest  chemical  efficiency  obtained  was  about  91  per 
"cent;  the  greatest  current  efficiency  34  per  cent,  and  the  best 
alcohol  efficiency  54  per  cent.  To  obtain  a  current  efficiency 
higher  than  37.5  per  cent  would  require  a  radical  change  in 
the  chemistry  of  the  process. 


Data:  Curves  on  sheet  No.  1. 


Trials. 

Hours. 

Current. 

Ampere 

hours. 

Grams 

CHI3 

Current 

efficieney. 

1 

1 

0.5  amp. 

0.5 

0.6505 

P9r  cent 

26.6 

2 

2 

“ 

1.0 

1.2505 

25.63 

3 

3 

“ 

15 

2.309 

31.50 

4 

4 

“ 

2.0 

2.8072 

28.75 

5 

4 

t  4 

2.0 

2.8583 

29.6 

6 

5 

4  ‘ 

2.5 

2.5295 

20.95 
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Data:  Effect  of  foreign  substances  on  yield. 


h2o. 

Na2CC>3 

C2H5OH 

lOgKI  Plus 

Yield  of 
CHI  3 

Ampere 
hours . 

!  70g. 

4  c 

6  g. 

4  4 

4  4 

4  4 

t  4 

7.36g .  KBr 

20g.  NaCl 

lOg.  KCIO3 

lOg.  KCIO4 

2.193g 

2.364 

2.393 

2.143 

! 

1.5 

l  4 

4  4 

Data:  ( Curves ,  sheets  2  and  S). 


H20. 

Na2COs  • 

C2H5OH. 

KI. 

chi3. 

Amp. 

hours. 

Alcohol 

eff. 

I 

Current 

eff. 

Chem. 

eff. 

Per  cent. 

Per  cent. 

Per  cent. 

70g. 

6g. 

40g. 

20  g. 

2.3Jg. 

1.5 

0.676 

31.5 

84.2 

4  4 

< « 

8. 

“ 

2.46 

4  4 

3.61 

34.+ 

91. 

4  4 

< > 

4. 

“ 

2.45 

4  4 

7.2 

34. 

90.75 

4  4 

1 1 

2. 

2.14 

4  4 

12.52 

29.8 

79.5 

4  4 

1 « 

0.2 

“ 

0.923 

4  4 

54.1 

12.78 

34.03 

4  4 

3. 

4. 

4  4 

1.71 

4  4 

4  4 

4  75 

4  4 

4  4 

1  2.352 

4  4 

4  4 

6. 

4  4 

4  4 

2.45 

4  4 

4  4 

9. 

4  4 

2.285 

4  4 

12. 

4  4 

2.03 

4  4 

6. 

4  4 

10 

2.294 

4  4 

4l 

4  4 

15 

2.411 

4  4 

t  ( 

4  4 

20 

2.450 

4  4 

1 1 

4  4 

30 

2.214 

4  4 

35 

( 1 

4  4 

20 

4  4 

2.288 

4  4 

70 

,, 

4  4 

2.45 

4  4 

105 

4  4 

4  4 

2.191 

4  4 

140 

“ 

4  4 

“ 

2.005 

“ 

Note:  It  was  found  that  the  current  density  could  be  varied  within  very  wide- 
limits  without  materially  affecting  the  yield  of  iodoform. 

The  temperature  of  the  bath  varied  from  70°  to  75°C. 


PECULIAR  LOCAL  DEPOSITS  ON  BLUFFS  ADJACENT 
TO  THE  MISSISSIPPI. 


GEORGE  HULL  SQUIRE. 

The  driftless  area  of  Wisconsin  includes  three  subdivisions 
•differing  quite  markedly  in  topographic  peculiarities.  They 
are: 

1.  The  lead  region  south  of  the  Wisconsin. 

2.  The  hilly  area  between  the  Wisconsin  and  the  Mississippi 
— the  central. 

3.  The  region  of  low  reliefs  north  of  the  northern  escarp¬ 
ment  of  the  Lower  Magnesian  Limestone — the  northern. 

The  distinctive  characteristics  of  the  third  area  are  suffi¬ 
ciently  obvious. 

The  first  two  regions  share  in  common  a  much  stronger  re¬ 
lief  hut  their  distinctive  differences  are  quite  marked  and  of 
much  importance  in  their  bearing  on  local  glaciation. 

I  would  refer  more  particularly  to  the  somewhat  greater 
altitude  of  the  bluffs  in  the  central  region,  the  much  greater 
depth  and  steepness  of  the  valleys,  and  the  greater  depth  of  the 
fillings  in  the  valleys. 

If  we  compare  like  parts  of  the  two  areas,  the  bluffs  of  the 
central  one  will  show  approximately  two  hundred  feet  the 
greater  altitude.1 

Its  valleys,  however,  do  not  share  in  this  greater  elevation. 
On  the  contrary  if  we  compare  valley  sections  equally  remote 
from  the  main  divide  their  altitudes  are  not  only  relatively, 
but  often  actually  less.  They  are  consequently  very  much 
deeper. 

i  There  are  very  few  altitude  readings  for  the  bluffs  of  the  central 
area.  The  figures  given  were  obtained  indirectly. 
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The  topographic  sheets  of  the  lead  region  show  that  few  of 
the  valleys  exceed  150  feet  deep  in  a  cross  section,  although  the 
extreme  range  between  the  highest  parts  of  the  divide  and  the 
valley  bottoms  is  somewhat  greater. 

In  the  central  area  the  valleys  show  depths  of  400',  450',  per¬ 
haps  in  places  even  500'  on  a  width  between  summits  of  2,000' 
to  8,000'. 

This  disparity  in  depth  would  be  still  further  increased  did 
the  comparison  extend  to  the  ruck  doors.  The  deposits  on 
the  valley  bottom  being  rather  shallow  in  the  lead  region.2 

The  average  for  the  central  area  as  a  whole  I  have  no  means 
of  estimating,  but  for  the  east — west  belt  which  includes  the 
La  Crosse  and  Lemonweir  valleys  I  think  it  will  exceed 
100',  and  that  in  places  it  will  nearly  reach  300'. 

The  disproportionate  depth  of  the  valley  floors  in  the  two 
regions  is  somewhat  suggestive  of  crustal  warping. 

Of  the  three  areas,  the  lead  region  has  received  by  far  the 
most  study ;  the  central,  I  think,  the  least. 

Nearly  half  a  century  ago  J.  D.  Whitney* 1  described  a  group 
of  sandstone  blocks  which  were  about  125'  above  their  proper 
horizon. 

A  few  years  later  Moses  Strong2  described  two  other  occur¬ 
rences  of  a  similar  character  of  which  one  was  three,  the 
other  five  miles  from  the  nearest  outcrop  of  the  St.  Peter 
sandstone. 

More  recently  F.  W.  Sardeson3  has  described  certain  accum¬ 
ulations  of  clay,  chert  and  sandstone  blocks  in  the  Pecatonica 
Valley  having  a  somewhat  morainic  aspect. 

Although  I  have  never  visited  the  lead  region  I  should  like 
to  call  attention  to  one  aspect  of  the  case  which  shows  at  the 
same  time  the  extent  of  the  glaciation  problem  as  presented  in 
the  lead  region  and  the  great  difference  between  the  problem 
as  there  presented  and  as  presented  in  the  central  region. 

2  Chamberlin  and  Salisbury  give  18.17'  as  the  average  of  fifty-five 
measurements.  Sixth  Annual  Report  U.  S.  Geological  Survey  p.  250, 
1885. 

1  Geology  of  Wisconsin  Vol.  1,  P.  137,  1861. 

2  Geology  of  Wisconsin,  Vol.  2,  P.  667,  1877. 

s  American  Geologist,  Vol.  20,  P.  392,  Deo.,  1897. 
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The  bowlder  groups  noted  by  Strong  were  both  of  them  al¬ 
together  ont  of  the  path  of  true  valley  glaciers.  One  was 
“on  the  ridge  between  the  Strickland  and  Myers  branches” 
headwater  streams  of  an  eastern  affluent  of  Fever  Fiver.  Ho 
sandstone  is  shown  on  this  affluent  and  hut  a  small  ex¬ 
panse  on  the  main  stream.  If  they  were  glacially  transported 
we  are  virtually  forced  to  the  conclusion  that  they  have  crossed 
a  divide  from  some  other  valley. 

The  other,  a  few  miles  west  of  south  from  Dodgeville,  is  on 
an  upland  where  a  glacier  must  have  moved  up  the  Pecatonica 
to  have  reached  it.  As  a  glacial  deposit  it's  probable  source 
would  he  somewhere  on  the  opposite,  or  Wisconsin  slope  of  the 
main  divide. 

We  are  therefore  forced  to  conclude  that  if  there  was  glacia¬ 
tion  it  was  of  a  thoroughly  confluent  type  and  on  a  scale  so 
extensive  that  the  Wisconsin  Valley  was  filled  to  the  point  of 
overflow. 

It  would  indeed  be  a  physical  impossibility  that  snow  fields 
should  form  on  the  divide  of  sufficient  volume  to  feed  a  south¬ 
ward  flowing  ice  sheet  twenty  to  twenty-five  miles  long  without 
involving  the  Wisconsin  Valley.1 

The  fact  that  the  problem  is  thus  extensive  must  needs  in¬ 
spire  great  caution  in  the  interpretation  of  isolated  features. 

Contrasting  strongly  with  the  all-embracing  ice  cap  as  above 
outlined,  the  glaciation  of  the  central  area  so  far  as  the  depos¬ 
its  give  us  an  idea  as  to  their  extent,  was  by  strictly  valley 
glaciers  of  no  great  length,  and  not  fed  from  common  snow 
fields  unless  the  vicinity  of  Tomah  should  he  a  partial  excep¬ 
tion. 

The  depth  and  steepness  of  the  valleys  would  make  them  ad¬ 
mirable  receptacles  for  wind-drifted  snow.  The  balance  of 
probability  is  in  favor  of  their  having  been  filled  by  such  de¬ 
posits  unless  precipitation  in  the  driftless  region  was  practi¬ 
cally  nil.  Hot  all  of  such  deposits  could  have  developed  glacial 
motion,  perhaps  only  a  small  part,  hut  there  are  situations  in 

i  In  working  out  the  above  relationship  the  writer  has  made  use  of 
the  excellent  topographic  sheets  of  the  lead  region. 
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which  so  far  as  we  can  judge,  the  conditions  for  motion  were 
as  favorable  as  in  situations  now  occupied  by  small  active 
glaciers. 

The  third,  or  northern  area  is  too  gentle  in  its  reliefs  to  per¬ 
mit  the  formation  of  glaciers  of  the  type  here  considered.  It 
has  been  often  studied  and  still  receives  much  attention,  with 
the  purpose  of  locating  the  margins  of  the  earlier  drift  sheets 
with  greater  precision. 

My  own  labor  has  been  bestowed  on  the  central  area  or  more 
accurately,  on  a  few  localities  along  its  northern  margin. 

It  was  somewhat  early  in  the  eighties,  I  think  in  1884,  that 
the  writer  while  spending  a  few  days  at  Tomah  (in  Monroe 
county)  was  struck  by  the  rather  peculiar  forms  and  the  dis¬ 
tribution  of  the  hills  of  chert  gravel  and  sand  in  that  vicinity. 

A  year  or  two  I’ater,  in  making  an  excavation  near  Trem¬ 
pealeau,  he  discovered  a  bowldery  ridge  near  the  lower  end,  and 
transverse  to  the  axis  of  a  small  valley. 

For  a  few  years  thereafter,  as  opportunity  offered,  I  sought 
for  similar  ridges  in  other  valleys.  Progress  was  slow,  both 
on  account  of  limited  time  and  on  account  of  the  natural  dif¬ 
ficulties  of  a  search  where  the  deposits  studied  have  been  so 
thoroughly  concealed  by  later  deposits  as  is  the  case  with  these. 
The  results  of  the  search  were  given  in  The  Journal  of 
Geology.1 

Soon  after,  in  seeking  for  deposits  corresponding  to  lateral 
moraines,  I  discovered  the  features  which  form  the  more  es¬ 
pecial  topics  of  this  article.  They  were  described  in  the  fol¬ 
lowing  year.2 

In  the  meantime  I  had  revisited  Tomah  and  in  1894  sub¬ 
mitted  to  Prof.  Chamberlin  an  article  descriptive  of  those 
features.  He  makes  reference  to  it  in  a  prefatory  note  attached 
to  my  first  article  giving  his  reasons  for  non-acceptance. 

In  the  presentation  of  his  reasons  he  displays  his  customary 
fairness  and  moderation. 

In  a  third  visit  subsequent  to  this  date  I  discovered  features 


1  Vol.  V,  No.  8,  P.  825,  1897. 

2  Journal  of  Geology,  Vol.  VI,  No.  2,  P.  182,  1898. 
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much  more  strongly  resembling  kame  moraine  and  outwash 
deltas  and  at  the  same  time  much  more  difficult  to  explain 
otherwise,  than  anything  I  had  been  able  to  note  in  the  article 
to  which  he  refers. 

I  think  it  but  justice  to  myself  to  say  that  there  are  two 
considerations  which  weaken  the  force  of  the  negative  argu¬ 
ment  based  on  the  absence  of  limestone  from  the  deposits. 

One  is  the  abundance  of  chert  in  the  limestone,  which  is 
very  abnormal.  Although  the  porportion  of  chert  is  not  as 
great  as  in  the  cap  of  the  west  Blue  Mound,  a  comparison  with 
it  would  not  be  altogether  inapt.  So  far  as  my  very  limited 
observation  extended,  limestone  debris  is  rather  scanty  even  on 
talus  slopes  where  it  would  naturally  be  looked  for. 

The  other  is  that  chert  fragents  not  precept ibly  deangulated 
are  quite  abundant  several  miles  from  the  present  source  of 
supply.  They  look  as  though  freshly  torn  from  the  ledge. 

Inasmuch  as  chert,  when  it  forms  solid,  continuous  strata 
of  considerable  thickness  as  it  does  here,  is,  in  the  process  of 
weathering,  left  to  form  the  out-jutting  ledges,  the  limestone 
only  showing  in  the  re-entrants,  it  seems  but  natural  that  it 
should  have  been  chert  rather  than  limestone  that  a  glacier 
should  have  taken  as  its  tribute. 

The  vicinity  of  Tomah  is  very  rich  in  interesting  features. 
But  their  complexity  to  which  much  of  the  interest  is  due  ren¬ 
ders  them  difficult  of  description  without  much  more  of  de¬ 
tailed  study  than  I  have  thus  far  been  able  to  give  them. 

In  what  has  preceded  I  have  confined  my  remarks  to  such 
features  as  are  more  or  less  closely  related  to  the  question  of 
local  glaciation,  but  I  wish  to  add  that  both  the  possibly  glacial 
and  the  admittedly  non-glacial  deposits  of  the  region  combine 
to  furnish  an  interesting  chapter  in  Pleistocene  history. 

My  purpose  in  giving  this  somewhat  lengthy  introduction 
has  been  in  part  to  present  an  outline  of  the  present  status  of 
the  question  and  at  the  same  time  to  show  the  place  which  the 
features  that  I  am  about  to  describe  hold  in  the  general  scheme. 

I  have  selected  these  features  for  special  description  because 
on  account  of  their  proximity  to  my  home  and  their  openness 
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to  observation,  the  facts  regarding  them  are  more  completely 
-available  than  are  those  connected  with  any  other  class  of  phe¬ 
nomena. 

The  deposits  in  question  may  be  concisely  described  by  say¬ 
ing  that  they  consist  almost  exclusively  of  material  derived 
from  the  limestone  capping  of  the  higher  bluffs  (Lower  Mag¬ 
nesian)  occurring  in  positions  to  which  no  agency  now  oper¬ 
ative  could  have  carried  it  under  existing  topographic  condi¬ 
tions.1 

Thus  far,  only  two  hypotheses  have  been  suggested  in  ex¬ 
planation. 

1.  That  the  deposits  were  formed  as  normal  talus  or  hillside 
debris  at  a  time  when  the  topography  was  such  as  to  permit  it. 
That,  in  fact,  they  measure  the  topographic  changes  which  have 
taken  place  since  their  deposition. 

2.  That  they  resulted  from  the  operation  of  some  agent  not 
now  acting.  Virtually  this  limits  us  to  some  from  among  that 
class  of  activities  which  we  recognize  as  glacial. 

In  describing  the  features  as  glacial  phenomena  one  would 
wish  to  place  them  by  the  side  of  all  other  phenomena  refer¬ 
able  to  the  same  cause.  This,  however,  is  not  my  present  pur¬ 
pose,  and  I  shall  only  speak  incidentally  of  the  glacial  aspect 
giving  my  attention  rather  to  such  facts  as  bear  on  the  first 
hypothesis. 

Geographically  the  occurrences  which  I  have  thus  far  dis¬ 
covered  are  all  quite  near  the  Mississippi  River  to  which  vi¬ 
cinity  my  search  has  been  largely  limited.  Taking  into  ac¬ 
count  only  those  which  are  well  defined  I  may  enumerate 
twelve  of  which  eight  are  among  the  Trempealeau  bluffs,  which 
have  been  quite  thoroughly  explored,  and  four  elsewhere,  which 
include  but  an  infinitesimal  part  of  the  possible  localities. 

Classified  according  to  the  topographic  features  with  which 
they  are  associated,  six  are  on  the  bounding  buttresses  of  circs. 

1  The  typical  deposits  among  the  Trempealeau  Bluffs  have  been 
viewed  at  different  times  by  Messrs.  Salisbury,  Leverett  and  Weidman. 
Not  one  of  them  so  far  as  I  am  aware,  has  committed  himself  to  any 
explanatory  hypothesis,  but  1  think  all  would  recognize  the  correctness 
of  this  definitive  statment. 
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One  is  on  one  side  of  a  col.  Three  are  on  the  outwardly  pro¬ 
jecting  angles  of  bluffs  abutting  diagonally  on  the  river  (Fig. 
1).  One  is  connected  with  two  ridges  projecting  from  oppo¬ 
site  sides,  and  nearly  shutting  in  a  small  bluff  alcove;  and  one 
is  on  the  outer  scarp  of  a  foothill  facing  the  river. 

If  we  compare  the  deposits  in  question  with  the  normal  talus 
we  find  that  whereas  the  latter  follows  the  general  law  in  com¬ 
position,  being  a  composite  of  material  from  all  overlying  for¬ 
mations,  the  former,  although  having  an  observed  vertical 
range  of  nearly  300',  is  everywhere  practically  identical  in 
composition.  The  only  included  material  not  derived  from 
the  limestone  being  some  of  the  harder  sandstone  immediately 
sub  j  acent. 

Wherever  I  have  been  able  to  examine  the  base,  I  have  found 
the  deposit  overlying  normal  talus  or  rock  waste  with  well  de¬ 
fined  unconformity,  the  two  deposits  being  perfectly  distinct 
up  to  the  line  of  junction. 

The  hypothesis  under  consideration  necessarily  assumes  a 
rather  notable  persistence  for  certain  accumulations  of  hillside 
waste,  exceeding,  under  certain  conditions  at  least,  that  of  the 
hill  from  which  it  was  derived. 

It  will’  be  recognized  that  this  assumption  is  not  in  harmony 
with  the  general  law  that  material  detached  from  a  ledge  is 
subject  to  more  rapid  disintegration  than  the  parent  ledge,  be¬ 
cause  in  proportion  to  bulk  a  greater  surface  is  exposed  to 
weathering.  In  any  given  case  it  would  require  very  clear 
evidence  to  overbalance  this  adverse  presumption.  I  shall  en¬ 
deavor  in  what  follows,  to  bring  out  such  evidence  as  may  be 
afforded  by  local  and  specific  conditions. 

It  is  not  difficult  to  show  for  the  region  under  consideration 
that  unless  it  be  in  certain  special  cases,  the  relative  endurance 
of  fragmental  deposits,  and  of  the  parent  ledge  harmonizes 
fully  with  the  law  above  stated,  for  although  the  lower  slopes 
of  the  hills  up  to  an  average  height  of  three  hundred  feet  are 
so  thickly  mantled  with  Loess  that  the  true  talus  is  rarely 
exposed,  the  horizon  of  the  Madison  sandstone  is  almost  never 
so  covered,  and  all  fragmental  deposits  from  the  overlying 
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limestone  are  conspicuously  shown  in  contrast  with  its  own 
sandy  residuum. 

We  may  see  examples  illustrating  all  stages  from  those  in 
which  the  limestone  capping  of  the  hills  displays  nearly  its  full 
thickness,  to  those  in  which  it  is  represented  only  by  the  last 
vanishing  remnants. 

Everywhere,  unless  the  deposits  in  question  are  exceptions, 
we  find  the  closest  correspondence  between  the  thickness  of  the 
limestone  cap,  and  the  abundance  of  its  debris  in  the  talus. 
An  an  appreciable  quantity  the  debris  disappears  the 
sooner.  As  soon  moreover  as  any  particular  horizon  of  the 
limestone  disappears  from  the  cap,  it  ceases  to  have  representa¬ 
tion  in  the  talus,  whereas  the  deposits  in  question  represent  at 
least  a  good  share  of  its  total  thickness.  Under  ordinary  con¬ 
ditions,  therefore,  the  limestone  debris  as  compared  with  the 
parent  ledge  is  shown  as  relatively  very  ephemeral.  If  it  ever 
shows  the  greater  endurance  it  must  be  in  certain  special  cases 
in  which  the  ledge  is  removed  with  abnormal  rapidity.  Such 
conditions  are  presented  by  those  bluffs  which  standing  diag¬ 
onally  to  the  river,  present  mural  fronts  at  the  ends  where 
basal  erosion  is  active.  The  example  which  I  have  chosen  for 
illustration,  Eig  1,  is  known  as  Queen’s  Bluff.  It  is  on  the 
Minnesota  side  of  the  river,  about  eight  miles  below  Trem¬ 
pealeau.  It  show's  I  think  the  highest  vertical  escarpment  on 
the  river. 

The  cliff  faces  about  north,  while  on  the  south  side  the 
slopes  are  normal.  The  recession  of  the  cliff  gives  rise  to  pro¬ 
gressive  shortening  of  the  west  end  of  the  bluff.  When  in  the 
future,  the  line  of  cliff  shall  come  to  occupy  some  position, 
e.  g.,  a  section  of  the  lower  slopes  now  within  range  of  lime¬ 
stone  waste,  will  cease  to  be  so  just  as  some  portions  now  out 
of  range,  would  have  been  in  range  when  the  line  of  cliff  stood 
at  say  m  n.  If,  under  the  conditions  the  limestone  waste  on 
the  south  side  of  the  bluff  persists  after  the  disappearance  of  its 
parent  ledge  it  should  not  only  extend  from  a  to  b ,  with  little 
apparent  diminution,  but  beyond  b  toward  o,  gradually 
diminishing  with  increasing  distance.  The  actual  conditions 
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are  substantially  as  follows:  At  a\  the  limestone  debris,  as 
displayed  along  the  Madison  horizon  is  quite  abundant,  con¬ 
tinuing  so  perhaps  two-thirds  of  the  distance  to  b.  It  then 
begins  to  diminish  in  abundance,  quite  rapidly  toward  the  end, 


The  contour  lines  indicate  intervals  of  about  50' 

The  dotted  belt  a.  is  the  horizon  at  the  Madison  beds  and  by  the 
frequency  of  the  dots  I  have  endeavored  to  convey  an  idea  of  the  rela¬ 
tive  abundance  of  limestone  debris  along  that  horizon.  The  portion 
above  the  dotted  belt  is  the  Lower  Magnesian  cap. 

The  deposit  c.  d.  is  interrupted  for  a  space  above  d,  apparently 
covered  by  Loess.  At  d.  the  deposit  forms  a  double  ridge,  with  an  in¬ 
terval  of  a  rod  or  two  between. 

Below  d.  the  deposit  has  been  removed  by  the  forming  of  a  new  rock 
gorge,  the  old  valley  axis  to  the  westward  being  closed.  The  character 
of  the  filling  is  not  well  shown.  Such  newly  cut  channels  are  not  un¬ 
common,  and  are  not  necessarily  due  to  the  closing  of  an  old  channel 
by  morainic  deposits. 


and  is  wanting  for  a  considerable  space  near  b  (about  30'  in 
this  case  but  much  more  in  other  cases).  Outside  of  b  toward  o 
we  reach  the  upper  end  of  the  deposit  c  resting  on  sandstone 
waste  and  rising  abruptly,  and  steeply  to  a  hight  of  six  feet* 
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Prom  this  knob  like  end,  the  low  ridge — the  form  the  deposit  as¬ 
sumes — follows  down  the  crest  of  the  bluff,  which  in  the  Men- 
dota  horizon  still  presents  a  partly  mural  front  to  the  river. 
Then  curving  it  follows  a  course  more  directly  down  the  hill¬ 
side  nearly  to  the  bottom.  (In  one  of  the  three  examples  in 
this  class  it  crosses  the  valley  bottom  and  runs  up  an  unascer¬ 
tained  distance  on  the  other  side  of  the  valley,  and  is  partly 
cut  through  by  the  drainage  channel.) 

It  is  apparent  therefore  that  even  under  the  most  favor¬ 
able  conditions  the  talus  shows  not  the  slightest  tendency  to 
superior  endurance,  while  the  deposits  in  question  show  char¬ 
acteristics,  and  extend  to  points  for  which  the  hypothesis  offers 
no  explanation.  Occurrences  to  be  described,  will  show  both 
how  great  an  antiquity  the  hypothesis  would  require  that  we 
assign  the  deposits,  also  that  in  fact  they  are  quite  recent. 

The  topographic  features  to  which  I  have  applied  the 
term  circs,  are  the  joint  product  of  the  active  erosion  induced 
by  the  near  vicinity  of  the  river,  and  of  the  rather  definite 
composition,  and  arrangement  of  the  stratigraphic  pile  on 
which  it  acts. 

They  are  therefore  not  only  limited  to  the  near  vicinity  of 
the  river,  but  also  to  a  rather  short  stretch  of  the  river,  about 
forty  miles  in  length.  The  dip  of  the  strata,  both  up  and 
down  the  river  bringing  about  an  entire  change  in  the 
character  of  the  stratigraphic  pile,  and  a  corresponding  change 
in  the  erosional  forms.  The  circs  show  narrow  outlets,  floors 
of  moderate  slope  which  widen  rapidly  upward,  ending  in  wide, 
but  steep,  sometimes  precipitous,  slopes  next  the  bluffs.  The 
buttresses  naturally  reverse  the  conditions,  being  narrow  next 
the  bluff,  and  widening  rapidly  outward.  Plate  XIV,  Fig.  2, 
which  is  a  view  looking  along  the  south  front  of  the  main  maso 
of  the  Trempealeau  Bluffs,  shows  a  good  example  of  this  topo¬ 
graphic  type,  two  circs  with  their  separating  buttress,  being 
seen  in  the  foreground. 

The  deposits  are  found  on  the  buttress  in  the  foreground,  on 
the  further  side  of  the  second  circ,  and  on  the  hither  edge  of 
a  circ  in  the  background,  also  on  a  buttress  still  further  along, 
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concealed  by  the  rocky  point.  Plate  XIV,  Fig.  3,  shows  this 
last  buttress,  and  the  same  rocky  peak  seen  from  the  east.  In 
this  figure  the  buttress  (shown  as  a  slight  convexity  or  shoulder 
at  the  left  of  the  peak)  is  a  considerable  distance  to  the  east¬ 
ward  of  the  peak,  the  nearest  source  of  the  material,  and  quite 
out  of  range  of  rolling  material,  even  were  the  circ  not  present. 

Of  all  the  occurrences  thus  far  discovered,  those  shown  in 
Fig.  1  are  most  susceptible  of  explanation  under  the  assumed 
hypothesis  (survival  of  talus)  since  the  bluff  top  above  carries 
a  thick  capping  of  limestone.  But  since  it  is  obviously  im¬ 
possible  that  talus  should  have  formed  aggregations  of  such 
form  as  are  now  presented,  the  hypothesis  assumes  that  the  de¬ 
posit  was  once  continuous  along  the  bluff  side,  and  that  the  circs 
have — in  large  part  at  least — been  excavated  in  such  deposits. 

There  are  however  two  fatal  objections  to  this  assumption  a. 
The  composition  of  the  deposits  is  radically  different  from  that 
of  normal  talus  of  the  same  horizon;  and  b ,  it  necessitates  the 
assumption  that  here  existed  a  continuous  shelf  some  300'  above 
the  river,  of  such  width  and  slope  as  to  give  support  to  talus  de¬ 
posits  15'  to  25'  in  thickness.  Such  a  shelf  in  such  a  position 
would  however  be  a  topographic  anomaly,  at  least  in  this  region. 

In  classifying  the  occurrences  according  to  topographic  asso¬ 
ciation,  I  noted  one  on  ridges  near  the  opening  of  a  small 
valley.  I  have  sometimes  spoken  of  these  ridges  as  but¬ 
tresses,  but  they  have  no  relation  either  in  form  or  origin  to 
those  above  referred  to  in  connection  with  circs.  They  are 
offsets  from  the  sides  of  the  valley  at  its  outer  end,  of  about 
the  same  hight,  and  so  placed  that  were  the  notch  between 
them  closed  there  would  result  an  almost  direct  ridge  from 
side  to  side.  The  valley  itself  shows  the  well  rounded  ampi- 
theatre  like  contours  characteristic  of  maturity  both  in  the 
short,  and  in  the  digital  ends  of  the  longer  valleys  of  the 
region,  the  ridges  alone  breaking  into  its  normal  symmetry 
of  form.  As  topographic  features  they  are  a  decided 
anomaly.  They  would  be  easily  explained  if  we  could 
assume  the  existence  of  a  much  harder  ledge  of  rock  cross¬ 
ing  the  valley,  but  in  this  region '  of  undisturbed  rocks,  and 
in  the  upper  part  of  the  Potsdam,  the  explanation  fails.  Xo 
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exposure  of  rock  in  place  was  observed  anywhere  about  them* 
Whatever  rock  cores  there  may  be  in  these  ridges,  they  are 
deeply  covered  by  rock  waste  from  the  lower  Magnesian.  The 
drainage  passes  through  the  ridge  by  a  notch  barely  wide 
enough  at  bottom  for  the  torrent  course  and  very  steep. 
Both  in  its  bed,  and  in  the  ends  of  the  ridges,  there  is  nothing 
visible  save  the  limestone  debris  of  which  the  fragments 
are  unusually  large,  and  from  the  notch  to  the  foot  of  the 
bluff  the  torrent  course  is  a  continuous  cascade  over  similar 
material.  One  can  hardly  overlook  the  strong  morainic  aspect 
of  these  ridges  in  their  entirety,  yet  they  are  so  very  massive, 
and  prominent  that  I  hesitate  to  claim  them  as  such  until 
further  evidence  is  available. 

I  have  shown  that  even  where  a  bluff  is  being  most  rapidly 
removed  by  erosion,  the  talus  shows  no  tendency  to  survive  the 
disappearance  of  its  parent  ledge.  The  occurrence  now  to  be 
described  will  show  how  extreme  an  endurance  would  under 
the  hypothesis  have  to  be  assigned  to  it. 

At  the  head  of  one  of  the  small  valleys  in  the  Trempealeau 
bluffs  is  a  col  whose  lowest  point  is  somewhat  above  the  base, 
of  the  Madison  sandstone.  Along  the  south  side  of  this  col 
for  a  distance  of  350  feet  the  deposits  occur,  partly  reaching 
the  summit  and  partly  falling  short  of  it,  also  showing  lobate- 
extensions  down  the  hillside  seventy-five  feet  or  more  below 
the  main  body.  The  col  separates  two  opposing  valleys,  that 
on  the  north  being  much  the  shorter.  While  the  river  occupied' 
its  northern  channel  it  would  have  had  the  advantage  of  the- 
steeper  gradient.  Since  that  time  there  has  been  little  advan¬ 
tage  either  Way. 

In  Fig.  2,  I  show  a  section  of  the  hill  as  it  now  exists,  in 
solid  lines,  and  on  the  north  side,  in  broken  lines,  a  section  of 
the  hill  as  it  must  have  existed  in  order  to  have  furnished  the 
material,  and  indicating  what  must  have  been  removed  since 
the  deposits  were  formed,  the  deposits  and  the  south  side  of 
the  hill  meanwhile  remaining  intact.  It  amounted  to  a  south¬ 
ward  migration  of  the  divide  of  about  150  feet. 

In  the  occurrences  thus  far  described  there  has  been  nothing 
19— S.  &  A. 
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tending  to  fix  the  age  of  the  deposits  save  such  limits  as  their 
capacity  for  endurance  may  suggest.  There  are  two  features 
however,  which  serve  to  fix  their  age  within  rather  narrow 
limits.  The  inferior  limits  are  fixed  by  the  fact  that  in  sev¬ 
eral'  places  the  deposits  are  seen  to  pass  under  Loess  showing 
that  they  are  older  than  at  least  a  part  of  that  formation.  Its 
superior  limit  is  fixed  by  the  fact  of  its  occurrence  on  the  outer 
scarps  of  the  foot  hills  facing  the  river.  When  the  Missis¬ 
sippi  forsook  its  old  channel  north  of  the  bluffs  and  adopted 
the  captured  valley  of  a  small  tributary  on  the  south  there  be¬ 
gan  a  process  of  readjustment  to  adopt  the  small  valley  to  its 
new  service.  This  readjustment  consisted  in  an  energetic 
basal  erosion  which  removed  the  lower  slope  of  the  bluffs  giv¬ 
ing  rise  to  steep  frontal  scarps. 


Text  Fig.  2.  The  entire  line  gives  a  sectional  outline  of  the  hill  as 
it  now  exists.  The  broken  lines  c.  d.  show  the  approximate  position  of 
the  rock  surface  and  will  give  some  idea  of  the  amount  of  filling  on  the 
lower  slopes  of  the  bluffs. 

The  outline  in  dots  and  dashes  shows  the  outlines  of  the  bluff  as  it 
must  have  been  to  have  furnished  material  for  the  deposit  a.  I  have 
indicated  Lm.  the  position  of  the  Lower  Magnesian  cap. 

The  distance  from  a.  to  e.  was  something  like  300'. 

Hear  Trempealeau  Bay  this  scarp  is  particularly  well  de¬ 
veloped,  rising  in  one  place  almost  precipitously  from  the 
waters  edge.  The  circ  opening  out  on  this  front  is  a  hanging 
valley  whose  lip  is  about  100  feet  above  present  river  level. 
A  few  rods  east  of  the  outlet  of  this  circ,  on  the  steep  slope, 
is  one  of  the  characteristic  deposits,  an  isolated  sub-circular 
patch  perhaps  100  feet  in  diameter.  It  is  evident  that  no 
appreciable  recession  of  the  scarp  has  occurred  since  the  for¬ 
mation  of  the  deposit,  since  it  itself  must  have  been  among  the 
first  things  to  be  removed. 
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This  occurrence  has  in  fact  an  important  hearing  on  more 
than  one  point  in  local  Pleistocene  chronology.  I  alluded  above 
to  the  fact  that  at  one  point  the  scarp  rises  directly  from  the 
water’s  edge.  This  is  at  the  mouth  of  Trempealeau  Bay.  For 
a  few  hundred  feet  eastward  from  that  the  river  is  forced 
some  two  or  three  hundred  feet  outward  by  the  massive  de- 
positional  cone  fronting  the  circ  above,  mentioned.  East  of 
the  cone  the  shore  line  is  again  conspicuous,  at  the  foot  of  the 
scarp  but  the  river  bed  is  occupied  by  a  lagoon.  The  his¬ 
toric  sequence  thus  shown  was :  First,  a  long  period  of 
erosion  (possibly  more  than  once  interrupted,  but  if  so  the 
evidence  of  the  interruptions  has  been  lost)  during  which  the 
river  was  encroaching  on  the  foot  hills.  During  this  period, 
whatever  detrital  output  may  have  been  furnished  by  the  circ 
the  river  was  able  to  keep  it  cleared  away.1 

There  then  followed  a  period  during  which  the  output  of 
the  circ  was  able  to  build  up  its  cone  apparently  in  the  very 
face  of  the  river  (the  base  of  the  cone  is  at  a  considerable 
though  unknown  distance  below  present  river  level.)  In  doing 
so  it  furnished  a  protection  to  the  scarp  against  further  erosion. 
There  is  indicated  therefore  a  very  close  time  relation  if  not 
synchronism  between  the  forming  of  the  deposits  and  the  build¬ 
ing  of  the  cones. 

While  as  already  stated  it  is  not  my  purpose  to  discuss  this 
question  directly  from  the  glacial  standpoint  it  seems  desirable 
to  indicate  the  relations  which  these  deposits  are  supposed  to 
have  held  to  glaciers.  The  fact  that  they  are  so  universally 
‘Composed  of  material  from  a  certain  horizon  indicates  that  in 
some  way  the  lower  horizons  were  prevented  from  adding  their 
contributions  to  them. 

It  is  believed  that  with  bodies  of  ice,  or  even  semi-com¬ 
pacted  snow  resting  against  the  sides  of  the  bluffs  with  the 
upper  edges  somewhere  near  the  base  of  the  Lower  Magnesian, 
the  material’  from  that  horizon  must  have  been  largely  super¬ 
glacial,  and  that  much  of  it  would  have  moved  across  the 
steep  upper  surface  by  gravity  aided  by  glacial  drainage,  and 
would  have  depended  very  little  on  the  advance  movement  of 
Ihe  glacier  itself. 


272  Wisconsin  Academy  of  Sciences,  Arts  and  Letters, 

The  deposits  themselves  by  their  forms  and  positions,  seem 
to  confirm  this  belief.  The  one  last  described  however — on 
the  scarp — eonld  only  he  explained  as  the  result  of  super¬ 
glacial  drainage,  being  not  only  entirely  removed  from  the 
direct  action  of  a  glacier  occupying  the  circ,  hut  on  account  of 
its  peculiarly  regular  and  sharp  outlines  impossible  of  forma¬ 
tion  by  random  rolling  fragments,  although  there  is  no  great 
interval  between  it  and  the  marginal  deposit  of  the  circ. 

RECAPITULATION. 

Bearing  in  mind  the  hypothesis  under  consideration,  that 
the  deposits  are  survivals  of  normal  talus,  We  note: 

1.  That  they  have  a  constant  character  at  whatever  horizon 
they  occur,  and  differ  from  the  normal  talus  of  any  horizon, 
and  are  sharply  distinguished  from  it  in  section. 

2.  Normal  talus,  even  under  the  most  favorable  conditions, 
shows  no  ability  to  survive  the  disappearance  of  the  source  of 
supply. 

3.  The  topographic  features  with  which  some  of  the  deposits 
are  associated,  are  not  only  not  especially  favorable;  they  are 
notably  unfavorable  for  the  display  of  survival,  because  they 
assume  an  extreme  and  in  every  way  improbable  endurance. 

4.  The  deposits  are  shown  to  be  relatively  recent. 

G.  H.  Squier. 

Trempealeau ,  Wis,s  March  30,  1907. 

i  It  is  a  somewhat  surprising  fact  when  we  consider  the  great  volume 
of  water  supposed  to  have  passed  down  the  Mississippi  at  its  terrace 
stages,  that  by  far  the  greatest  share  of  the  river’s  work  in  eroding  the 
shore  has  been  done  at  or  near  present  river  level,  in  this  vicinity  at 
least.  There  is  indeed  a  rock  terrace  at  40'  to  60r  above  present 
level,  hut  its  manner  of  forming  rentrants  at  the  openings  of  the  valleys 
seems  to  show  that  it  was  an  old  gradation  plain  slightly  modified  by 
the  river  during  its  higher  stages.  Being  lower  than  the  upper  terrace 
it  is  invisible  away  from  the  river  but  wells  occasionally  offer  traces 
of  it. 

These  are  indications  that  a  deep  channel  was  maintained  between 
the  bluffs  at  Trempeleau,  which  did  not  become  filled  with  deposits 
even  during  terrace  stages. 
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PLATE  XIV. 
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I 


Fig.  2.  Circs  along  south  front  of  Trempealeau  bluffs. 

Fig.  3.  Buttresses  and  peaks  seen  from  the  east.  This  figure  also 
shows  the  outer  scarp  of  the  foot-hills  to  the  left;  but  not  at  a 
favorable  angle. 
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Plate  XIV. 


Fig  .1. 


Fig.  2. 


ON  THE  SUSPENSION  OF  SOLIDS  IN  FLUIDS  AND  THE 
NATURE  OF  COLLOIDS  AND  SOLUTIONS. 


F.  H.  KING. 

Sphere  of  Influence  of  Substances  in  Fluids . 

When  a  glass  marble,  for  example,  with  a  thoroughly  clean 
surface,  is  immersed  in  water  it  is  impossible  to  withdraw  it 
without  bringing  away  a  layer  of  adherent  water.  The  re¬ 
moval  of  such  a  film  proves  that  the  marble  possesses  specific 
attraction  for  the  water  exceeding  the  internal  molecular  at¬ 
traction  of  the  water  itself.  Since  the  specific  attraction  of  the 
marble  for  the  water  is  great  enough  to  withdraw  a  completely 
investing  film  in  opposition  to  both  gravity  and  the  internal 
molecular  attraction  of  the  water,  and  since  such  a  film  may 
be  borne  about  in  the  air,  the  simplest  inference  regarding  this 
film  of  water  is  that  while  beneath  the  surface  it  likewise  exists 
and  travels  with  the  marble  whenever  it  is  moved  about  in  the 
water.  In  other  words,  through  a  mutual  specific  attraction 
between  the  marble  and  the  water  a  portion  of  the  water  is 
differentiated  from  the  balance  of  the  mass,  we  have  formed 
a  new  body,  probably  very  nearly  spherical  in  form,  whose 
diameter  exceeds  that  of  the  marble  by  twice  the  radius  of 
specific  attraction.  This  new  body  so  formed  will  have  a 
mean  specific  gravity  determined  by  the  relative  volumes  of  the 
two  substances,  by  their  specific  densities  and  by  any  com¬ 
pression  which  may  result  from  the  mutual  specific  attractions 
of  the  two  members  of  the  system. 

So  far  as  we  are  aware  no  one  has  determined  the  sphere  of 
influence  of  any  unit  mass  immersed  in  any  fluid  but,  from 


276  Wisconsin  Academy  of  Sciences ,  Arts  and  Letters. 

various  considerations,  it  appears  that  it  must  exceed  the  range 
of  molecular  attraction  determined  by  Quincke,  which  he 
found  to  be  20  ten-thousandths  of  a  millimeter. 

When  a  long,  wide  glass  tube,  filled  with  water  and  held  in 
a  vertical  position,  is  at  once  opened  at  both  ends,  permitting 
the  water  to  fail  bodily  out,  there  remains  behind,  at  the  in¬ 
stant  the  mass  has  escaped,  enough  water  to  represent  a  fifm 
having  a  mean  thickness  of  .1  m.  m.  Even  immediately  after 
draining  has  ceased,  there  may  still  be  retained  enough  water 
to  make  a  film  of  a  mean  thickness  of  .03  m.  m.  In  such 
cases  as  this  there  appears  to  be  no  way  in  which  surface  ten¬ 
sion  can  mechanically  effect  the  retention  of  such  water  and  yet 
the  thickness  of  the  film  must  exceed  Quincke’s  range  of  molec¬ 
ular  attraction  600  to  2,000-fold.  Unless',  therefore,  there 
is  some  other  cause  for  the  retention  of  water  in  such  cases  we 
are  justified  in  looking  upon  these  as  indicating  something  as 
to  both  the  fact  and  the  magnitude  of  a  sphere  of  influence. 
Indeed,  it  appears  clear  that  if  such  volumes  of  water  as  are 
here  pointed  out  can  remain  stationary  against  the  walls  of  a 
glass  tube  while  it  is  being  emptied,  a  similar  volume  would  be 
likely  to  move  through  a  fluid  with  a  solid  in  motion. 

In  our  studies  of  soil  solutions  and  of  the  influence  of  soils 
and  sands  upon  solutions  of  extremely  soluble  salts,  phenomena 
have  been  observed  which  are  difficult  to  explain  except  on  the 
basis  that  solids  immersed  in  a  fluid  may  retain  about  or  upon 
their  surfaces  a  layer  of  the  fluid  which  is  restrained  by  them, 
from  moving,  or  is  compelled  to  move  with  them,  in  such  a 
manner  as  to  become  an  integral  part  of  a  compound  system  of 
solid  and  fluid.  It  has  been  found,  for  example,  very  difficult 
if  not  quite  impossible  to  completely  wash  from  a  clean  quartz 
sand  so  soluble  a  salt  as  potassium  nitrate.  In  one  case  50 
grams  of  the  dry  sand  was  repeatedly  treated  with  disulphonic 
acid  to  free  it  from  all  traces  of  nitric  acid  and  of  organic 
coloring  matter,  after  which  it  was  charged  with  a  potassium 
nitrate  solution  which  after  a  time,  was  drained  away  and  the 
sand  dried.  Over  50  grams  of  the  sand,  so  treated  and  placed 
in  a  porcelain  evaporating  dish,  was  poured  100  c.  c.  of  dis- 
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tilled  water  in  which,  with  continuous  stirring  it  remained 
during  three  minutes,  when  the  solution  was  drained  away  and 
the  content  of  nitric  acid  determined.  To  the  same  sample  of 
sand  was  added  a  second  100  cubic  centimeter  of  distilled  water 
in  which  it  was  washed  by  continuous  stirring  during  three 
minutes  and  the  solution  drained  away.  This  operation  was 
repeated  10  times,  after  which  the  sand  was  dried  and  treated 
directly  with  disulphonic  acid  for  the  recovery  of  any  nitrates 
which  might  have  been  retained.  The  first  washing  recovered, 
stating  the  results  in  round  numbers,  3  milligrams,  the  second 
..3  milligram  and  the  last  four,  when  the  rate  of  removal  had 
become  constant,  carried  away  with  each  washing  only  .01 
milligram.  But  on  drying  the  sand,  after  the  10th  washing, 
and  treating  it  with  disulphonic  acid  in  the  same  manner  that 
the  nitric  acid  would  be  taken  up  from  the  evaporating  dish 
itself  in  an  ordinary  determination,  there  was  recovered  nearly 
.8  of  a  milligram  of  nitrates,  or  nearly  3  times  the  amount 
which  was  recovered  from  the  sand  in  the  second  washing  and 
more  than  one  quarter  of  that  recovered  with  the  first  100  cubic 
centimeters  of  solution. 

It  appears  clear  that,  in  this  case,  each  individual  sand  grain 
must  have  appropriated  to  itself  a  certain  amount  of  the  first 
100  cubic  centimeters  of  distilled  water  added;  that  this  amount 
of  water  took  into  solution  the  nitrates  carried  by  the  respec¬ 
tive  grains;  that  the  identical  molecules  of  water  first  appro¬ 
priated  by  the  individual  sand  grains  remained  with  them 
throughout  all  of  the  agitation  incident  to  the  stirring  asso¬ 
ciated  with  the  10  washings ;  that  it  was  only  by  slow  diffusion 
into  rather  than  by  a  mechanical  mixture  of  the  retained  water 
with  the  successive  100  cubic  centimeters  of  distilled  water 
added  during  the  10  washings  that  nitrate  recovered  from  the 
sand  found  its  way  into  the  water  drained  away;  and,  hence, 
that  through  a  mutual  specific  attraction  of  the  sand  grains 
and  the  water,  a  portion  of  the  first  100  cubic  centimeters  was 
differentiated  from  the  mass  but  a  small  portion,  if  any,  of 
which  was  drained  away  in  the  succeeding  washings,  this  water 
thus  shielding  from  removal  the  nitrates  retained  about  the 
sand  grains  except  as  influenced  by  diffusion. 
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Had  there  been  no  appreciable  retention  of  water  about  the 
sand  grains  the  concentration  of  nitrate  in  the  successive  wash¬ 
ings  would  have  followed  the  simple  law  of  dilution,  changing,, 
as  in  the  table,  from  43.45  to  .0000002  instead  of  from  35.75 
parts  per  million  in  the  first  100  cubic  centimeters  to  .11  parts, 
in  the  last  washing,  as  was  observed. 


Observed  and  Computed  Concentration  of  Nitrate  in  Successive 
Washings  of  Sand  in  Distilled  Water. 


No. 

Water  retained 
in  sand. 

Observed 

Concentration. 

Computed 

Concentration. 

Grams. 

Parts  per  million  of  Solution. 

1 . 

12.7 

35.75 

43.4551000 

2 . 

13.2 

3.30 

4.8969000 

3 . . 

13.1 

.451 

.5710100 

4  . . . 

13.4 

.174 

.0661390 

5 . 

13.05 

.138 

.0078153 

6 . 

13.3 

.128 

.0009023 

7 . 

13.5 

.110 

.0001059 

8 . 

13.5 

.110 

.0000126 

9 . 

13.5 

.110 

.0000015 

10 . . 

13.4 

.110 

.0000002 

Were  the  exact  effective  diameter  of  the  sand  grains  experi¬ 
mented  with  known  it  would  be  possible  to  compute  from  the 
amount  of  water  which  did  not  drain  away  the  minimum  thick¬ 
ness  of  the  water  film  which  each  controlled.  It  is  certain  that 
this  diameter  lay  somewhere  between  .08  and  .15  millimeters. 
The  mean  amount  of  solution  retained  after  each  of  the  10 
washings  by  the  50  grams  of  sand  was  13.265  grams,  the  small¬ 
est  amount  retained  in  any  one  case  being  12.7  and  the  largest 
13.5  grams.  Using  this  amount  of  water,  which  is  26.53  per 
cent  of  the  dry  weight  of  the  sand,  and  a  specific  gravity  of 
2.65  for  the  sand  grains,  the  minimum  thickness  of  the  water 
film  would  lie  somewhere  between  .008  millimeter  and  .015 
millimeters,  where  the  diameter  of  the  sand  grain  is  taken  at 
.08  and  .15  millimeters.  But  since  13.265  grams  is  the  amount 
of  water  which  the  sand  was  able  to  retain  against  gravity  it 
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is  to  be  presumed  tihat  tbe  thickness  of  the  water  film  which 
would  be  controlled  by  the  individual  sand  grains,  when  in  sus¬ 
pension  in  water,  would  exceed  the  8  to  15  thousandths  of  a 
millimeter  computed. 

There  is  another  quite  different  set  of  phenomena  which, 
likewise,  appears  to  be  most  simply  explained  by  a  retained  film 
of  fluid  about  the  surfaces  of  immersed  solids.  The  law  of 
flow  of  fluids  through  capillary  tubes  affirms  that  the  volume 
per  unit  time  is  directly  proportional  to  the  effective  pressure; 
but  our  own  observations  on  the  flow  of  water  and  of  air  through 
porous  media  recorded  in  the  19th  Annual  Report  of  the  U.  S. 
Geol.  Survey,  showed  that  of  44  capillary  tubes  experimented 
with  16  gave  flows,  throughout  the  entire  range  of  pressure, 
increasing  faster  than  the  pressure  while  most  of  the  others  gave 
flows  increasing  faster  than  the  pressure  through  a  portion  of 
the  series.  Of  55  comparisons  of  flow  through  wire  gauze, 
under  a  water  presure  of  1  centimeter  to  30  centimeters,  in  all 
but  5,  the  flow  increased  faster  than  the  pressure.  Of  147  com¬ 
parisons  of  the  flow  of  water  through  sandstone  under  a  pressure 
of  21  centimeters  to  1,055  centimeters  of  water,  in  all  but  three 
cases  the  flow  increased  more  rapidly  than  the  pressure.  Of 
132  comparisons  of  the  flow  of  water  through  sands  under 
pressures  from  1  centimeter  to  1,150  centimeters  of  water,  in 
100  of  these  the  flow  increased  faster  than  the  pressure.  The 
flow  of  water  has  increased  faster  than  the  pressure  by  amounts, 
with  sands,  ranging  from  0  to  45.79  per  cent;  with  rock  from 
0  to  85.9  per  cent  and  with  capillary  tubes  from  0  to  20.9  per 
cent. 

Of  59  comparisons  of  the  flow  of  air  through  sand,  dust  shot, 
bundles  of  knitting  needles  and  capillary  tubes,  under  pressures 
ranging  from  1  millimeter  to  50  millimeters  of  water,  in  all 
but  10  cases  the  flow  increased  faster  than  the  pressure.  Of 
121  comparisons  of  the  flow  of  air  through  capillary  tubes 
Meyer  found  64  cases  where  the  flow  increased  faster  than  the 
pressure;  52  cases  where  it  increased  slower  than  the  pressure 
and  but  5  cases  of  strict  agreement  with  the  law. 

Finally,  with  all  the  observations  of  all  observers,  whether 
using  sands,  rock  or  capillary  tubes ;  whether  with  high  or  low 


280  Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 

pressures  and  whether  with  long  or  short  tubes  or  columns,  the 
departures  from  the  law  of  capillary  flow  have  been  systemati¬ 
cally  in  series  either  plus  or  minus  instead  of  in  single  obser¬ 
vations,  first  one  side  and  then  the  other,  as  should  be  expected 
if  the  observed  departures  were  due  to  errors  of  observation  or 
of  manipulation. 

It  has,  from  the  first,  been  recognized  that  under  certain 
relations  of  length  and  diameter  of  tube  to  velocity  of  flow 
the  law  of  capillary  flow  did  not  hold  and  that  the  discharge 
fell  below  the  amount  computed.  This  falling  away  in  the 
amount  of  visible  work  done  has  been  explained  by  the  absorp¬ 
tion  of  energy  at  the  ends  and  within  the  body  of  the  tube 
through  the  setting  up  of  vortex  or  other  movements  of  the 
fluid  more  or  less  transverse  to  the  axis  of  the  main  stream, 
which  necessarily  absorb  more  or  less  energy,  tending  to  pro¬ 
duce  flow  and  thus  to  diminish  the  amount  of  discharge  in  unit 
time.  But  the  fact  that  the  flow  may  increase  faster  than  the 
pressure  does  not  appear  to  have  been  generally  recognized  or 
considered  significant  and  we  have  nowhere  seen  it  explicitly 
stated  in  any  discussion  of  the  law  of  capillary  flow. 

It  is  true  that  a  flow  increasing  more  rapidly  than  the  pres¬ 
sure  could  occur  only  under  conditions  where  the  resistance  to 
flow  became  less  as  the  pressure  became  greater,  and  as  the 
earlier  theoretical  investigations  of  JIaxwell  lead  to  the  dedue- 
tion  that  the  viscosity  of  gases  must  be  independent  of  pressure 
there  was  no  apparent  means  of  explaining  a  flow  which  in¬ 
creased  more  rapidly  than  the  pressure. 

The  later  experimental  investigations  of  Bongten,1  Warburg 
and  Kundt,2  Warburg  and  Sachs,1  and  Cohen,3  appear  to  have 
established  the  fact  that  the  viscosity  of  both  water  and  air  does 
change  with  pressure,  that  of  water  appearing  to  decrease  in 
some  amount  or  ratio  with  an  increase  of  pressure.  At  any 
rate  their  observations  indicate  that  for  water  the  flow  through 
capillary  tubes  increases  faster  than  the  pressure,  even  when 

1  Annalen  der  Physik  und  Chemie,  Vol.  XXII,  1884,  pp.  510,  518. 

2  Annalen  der  Physik,  Vol.  CLV,  1875  p.  337.  ( 

s  Annalen  der  Physik  und  Chemie,  Vol.  XLV,  1892  p.  666. 
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that  pressure  is  very  great,  and  this  has  been  interpreted  as 
meaning  that  the  viscosity  has  decreased  with  increased  pres¬ 
sure. 

It  is  a  significant  fact  in  this  connection  that  all  determina¬ 
tions  of  the  viscosity  of  water  and  of  air  by  the  capillary  or 
transpiration  method  have  given  results  which  are  lower  than 
those  derived  from  observations  of  oscillating  disks  or  spheres 
or  swinging  pendulums.  But  this  relation  of  determined 
values  is  what  should  be  expected  did  the  flow  of  fluids  through 
capillary  tubes  and  porous  media  increase  faster  than  the  pres¬ 
sure.  The  extremely  careful  work,  therefore,  which  has  been 
done  to  determine  the  viscosity  of  fluids  it  appears,  may  be 
legitimately  placed  in  evidence  in  support  of  the  view  that,  the 
flow  of  air  and  water  through  capillary  tubes  and  through 
sands,  soils  and  rock  may  increase  more  rapidly  than  the  pres¬ 
sure. 

Were  it  admissible  to  suppose  that  there  is  a  stationary  or 
comparatively  stationary  film  of  fluid  adhering  to  the  wails  of 
capillary  tubes  through  which  water  or  air  is  flowing  and  that 
this  layer  could  become  thinner  as  the  pressure  is  increased,, 
then  this  change  would  have  the  effect  of  increasing  the  effec¬ 
tive  diameter  of  the  tube  or  pore,  and  thus  of  allowing  the  flow 
to  increase  faster  than  the  pressure,  while  at  the  same  time  the 
viscosity  might  remain  unchanged  and  yet  appear  to  decrease 
with  the  pressure. 

We  are  inclined,  therefore,  to  accept  the  fact  of  the  flow 
through  capillary  tubes  and  pores  increasing  faster  than  the 
pressure  as  further  proof  that  solids  immersed  in  fluids  retain 
about  and  upon  them  a  layer  of  appreciable  thickness  which  is 
restained  by,  or  compelled  to  move  with  them,  according  as 
one  or  the  other  medium  is  in  motion.  Since  a  tube  having  a 
diameter  not  exceeding  .05  millimeter  permits  a  flow  of  water 
which  increases  more  rapidly  than  the  pressure,  it  appears  that 
narrower  tubes  possess  the  power  to  prevent  the  formation  of 
vortex  or  cross  currents  which  impede  flow,  and  it  appears 
reasonable  to  ascribe  this  prevention  to  the  specific  mutual  at¬ 
traction  of  the  solid  and  fluid  whose  restraining  influence 
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maintains  nearly  or  quite  parallel  currents  throughout  the 
flowing  stream.  If  this  is  correct  then  the  thickness  of  the 
fli’m  under  restraint  by  the  walls  should  be  expected  to  be  equal 
to  about  the  radius  of  the  capillary  tube  or,  for  water,  about 
.025  millimeter.  We  have  therefore  presented  three  lines  of 
evidence  which  appear  to  indicate  a  sphere  of  influence  not  less 
than  .008  millimeter  and  perhaps  not  greater  than  .1  milli¬ 
meter  or  an  average  of  say  .05  millimeter  for  water. 

Suspension  of  Solids  in  Fluids. 

In  taking  up  the  study  of  soil  solutions  and  the  composition 
and  amount  of  salt  carried  in  them,  one  of  the  greatest  obstacles 
encountered  was  the  difficulty  in  obtaining  a  solution  free  from 
turbidity.  Many  of  the  soil  particles  are  so  minute  as  to 
readily  pass  the  closest  textured  filter-paper  in  multiple  layers 
after  repeated  filtration.  Ho  length  of  standing  would  render 
them  clear  and  it  was  not  permissible  to  clear  them  by  the  use 
of  flocculating  agents.  The  use  of  clay  filters,  of  the  Pasteur- 
Chamberlin  type,  was  our  final  resort  and  proved  to  be  thor¬ 
oughly  effective  and  so  effective,  indeed,  as  I  shall  explain 
directly,  as  to  retain  entirely  outside  the  filter  walls  such  sol¬ 
uble  salts  as  potassium  nitrate,  as  shown  by  the  fact  that  the 
last  portions  of  a  solution  being  passed  through  the  filter  ac¬ 
quired  a  greater  concentration  than  the  original. 

There  are  no  soils  which  do  not  contain  grains  smaller  in 
diameter  than  .001  millimeter,  and  not  a  small  per  cent  of  the 
finest  soils  consist  of  grains  which  are  almost  beyond  the  limits 
of  the  strongest  microscope  to  resolve,  which  means  that  their 
diameters  are  close  to,  and  probably  even  below  .0003  millime¬ 
ters.  But  notwithstanding  this  extreme  division  it  is  an  as¬ 
tonishing  fact  that,  being  times  heavier  than  water,  some 
of  these  particles  will  remain  suspended  indefinitely  in  a  room 
approaching  absolute  quiet  and  where  the  diurnal  range  of  tem¬ 
perature  is  less  than  a  degree  C.,  as  we  found  to  be  the  case  in 
the  subcellar  constant-temperature  room  of  the  agricultural 
laboratory  of  the  University  of  Wisconsin. 
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But  more  strange  than  this  is  the  fact  that  the  Mississippi, 
.after  winding  back  and  forth  some  1,100  miles  upon  a  flood 
plain  which  falls  but  one  inch  in  40  rods,  delivers  in  suspension 
into  the  Gulf  more  than  11  tons  of  sediment  per  second,  2.65 
times  heavier  than  the  water  and  yet  drops  this  load  almost  at 
once  on  commingling  with  the  denser  water  of  the  sea.  Almost 
equally  strange  is  the  movement  along  the  bottom  of  more 
than  one  additional  ton  per  second  of  coarser  sediment,  making 
an  aggregate  per  annum  of  392  million  tons  or  more  than 
224,000  acre-feet.  By  what  process  or  mechanism  is  this  enor¬ 
mous  load  of  rock  particles  sustained  so  long  and  borne  so  far 
across  a  plain  so  nearly  level  and  then  dropped  at  once  in  the 
stiller,  heavier  salt  water?  And  when  the  question  is  solved 
for  silt  in  suspension  in  water,  the  solution  must  also  include 
the  suspension  of  dust  particles  in  the  atmosphere  whose  spe¬ 
cific  gravity  must  exceed  that  of  the  air  itself  some  2,049-fold. 

If  it  is  true  that  solid  particles,  when  immersed  in  water, 
air  or  other  fluid,  become  invested  with  a  layer  of  the  suspen¬ 
sion  medium  and  that  this  is  compelled  to  traved  with  them, 
such  a  layer  must  increase  the  effective  diameter  of  the  particles 
by  twice  the  thickness  of  the  retained  layer.  It  must  increase 
the  effective  volume  of  the  particles  in  the  ratio  of  the  cubes 
of  the  actual  and  effective  diameters,  and  it  must  augment  the 
head  resistance  to  motion  very  nearly  in  the  ratio  of  the  squares 
of  the  actual  and  effective  diameters.  At  the  same  time  it 
must  materially  reduce  the  effective,  specific  gravity  to  a  value 
approaching  that  of  the  medium  of  suspension.  These  being 
true  it  is  clear  that  when  the  retained  fluid  layer  has  sufficient 
thickness  to  reduce  the  specific  gravity  nearly  to  that  of  the 
fluid  of  suspension  its  power  to  float  the  particles  becomes 
relatively  very  great. 

The  diameter  of  the  finest  clay  particles  ranges  all  the  way 
from  .001  millimeter  down  to  and  below  .0003  millimeter, 
and  observations  indicate  that  particles  of  gold  just  beginning 
to  precipitate  possess  diameters  as  small  as  .0002  to  .00005 
milimeter;  while  it  is  claimed  that  the  diameters  of  collodial 
particles  are  as  small  as  .000011  millimeter  to  .000004  milli- 
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meter.  In  the  data  we  have  presented  indicating  the  thickness 
of  the  retained  water  layer  on  solids  the  mean  value  is  .05  mil¬ 
limeter.  Taking  the  thickness  of  the  investing  film  at  one- 
fifth  of  this,  or  .01  millimeter,  for  a  clay  particle  having  a  diam¬ 
eter  of  .001  millimeter,  its  effective  diameter  would  become 
.01  +  .001  +  .01  =  .021  millimeter. 

The  effective  volume,  therefore,  in  consequence  of  the  investing 
layer  of  water,  would  be  increased  9,261-fold.  Its  head  resis¬ 
tance  to  motion  would  be  increased  by  the  square  of  the  effective 
diameter,  or  441  times,  while  the  specific  gravity  would  be  re¬ 
duced  to  1.0002,  computed  from  the  formula: 
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d  =  diameter  of  solid  nucleus  taken  as  unity. 
D  =  diameter  of  solid-fluid  system, 
sp.  gr.  —  specific  gravity  of  the  nucleus. 

Sp.  Gr.  =  specific  gravity  of  the  solid-fluid  system. 


We  have  just  stated  that  the  Mississippi  delivers  to  the  Gulf 
11  tons  of  sediment  per  second.  Since  the  effective  specific 
gravity,  according  to  the  computation,  is  only  .0002  greater  than 
that  of  the  water  itself,  the  vertical  component  of  the  force  of 
suspension  need  not  exceed  4.4  lbs.  in  the  aggregate  for  the 
whole  section  of  the  stream  bearing  the  11  tons  of  sediment. 
And  since  the  increased  diameter  of  the  grain,  due  to  the  ad¬ 
hering  film,  augments  the  effective  cross-section  of  the  grain 
441-fold  it  is  clear  that  a  much  small  vertical  motion  of  the 
water  of  the  stream  would  be  required  to  maintain  suspension 
than  if  this  force  were  to  be  exerted  upon  the  surface  of  the 
grain  itself. 

If  the  same  principle  is  applied  to  the  suspension  of  dust 
particles  in  the  air  and  a  similar  computation  made  results 
like  the  following  appear:  taking  the  diameter  of  a  dust  par¬ 
ticle  at  .001  millimeter  and  with  a  specific  gravity  of  2.65. 
Taking  the  ratio  of  water  to  air  at  62°  F.  at  1  to  816.8., 
Taking  the  thickness  of  the  retained  air  film  at  .01  millimeter,, 
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the  same  as  that  for  water,  and  making  no  allowance  for  com¬ 
pression  of  air  in  the  retained  film,  the  effective  specific  gravity 
becomes  1.2336,  or  about  one-fourth  greater  tihan  that  of  an 
equal  volume  of  air.  According  to  this  view  the  dust  particle 
is  wrapped  in  a  sphere  of  air  which  increases  its  effective  vol¬ 
ume,  in  this  specific  case,  9,261-fold;  which  increaes  the  sur¬ 
face  upon  which  an  upward  current  may  act  to  maintain  sus¬ 
pension  441-fold.  The  power  of  suspension  which  is  developed 
by  the  surrounding  film  of  the  suspending  fluid  is  very  much 
greater  than  would  result  from  simply  reducing  the  specific 
gravity  of  the  solid  particle  to  the  extent  computed  without 
at  the  same  time  altering  its  effective  diameter.  This  is  so 
because  the  resistance  to  falling  through  the  suspending  fluid 
and  the  lifting  power  of  the  fluid  itself,  as  the  result  of  as¬ 
cending  currents,  increases  with  the  square  of  the  diameter  of 
the  body  held  in  suspension.  Suppose  a  body  having  a  specific 
gravity  of  2  to  be  immersed  in  water.  The  water  will  buoy  it 
up  with  a  force  of  1  and  the  residual  power  of  gravity  to  pro¬ 
duce  the  displacement  of  water  necessary  to  permit  sinking  is* 
1,  while  the  cross-section  of  the  column  of  water  displaced  by 
the  body  in  sinking  or  rising  must  also  be  1.  Now  suppose  a 
second  body  similar  in  every  way  except  that  it  possesses  the 
power  of  fixing  about  itself  a  layer  of  water  sufficient  to  in¬ 
crease  its  diameter  5-fold  is  also  immersed  in  the  same  water.. 
Its  ability  to  displace  water,  when  moving,  will  be  increased 
25-fold  while  its  power  of  displacement  remains  as  in  the- 
other  case.  Hence,  with  25  times  the  work  to  be  done  in  dis¬ 
placing  water  while  moving  a  given  distance,  there  is  only  the 
same  amount  of  unneutralized  effective  gravity  with  which  to 
do  it.  It  cannot,  therefore,  fall  as  rapidly,  and  a  much  less 
strong  upward  current  would  be  required  to  sustain  it. 

Influence  of  Filters  on  the  Concentration  of  Solutions . 

It  is  a  matter  of  common  observation  that  when  a  colored 
solution,  like  some  of  the  fluid  inks,  is  dropped  upon  filter  or 
bl’otting  paper,  the  action  of  capillarity  causes  the  ink  to  spread 

radially  and  in  doing  so  the  solvent  of  the  ink  travels  faster 

20— S.  &  A. 
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and  farther  than  the  color  ingredients  held  in  solution  or  in 
suspension,  so  that  often  there  is  an  outer  colorless,  or  nearly 
colorless,  zone.  Goppelsroeder  has  written  a  volume  on  this 
and  related  subjects,  pointing  out  how  the  principle  may  be 
used  in  separating  the  ingredients  of  many  complex  organic 
compounds  for  analysis.  I  have  here  a  blotter  upon  which  has 
been  dropped  at  one  point  mono-chroic  writing  ink  and  at 
another  ordinary  carmine  ink,  which  serve  to  illustrate  the 
phenomena  in  question.  It  is  clear  that  we  have  here  a  dif¬ 
ferential  capillary  movement  in  which  the  solvent  travels  more 
rapidly  than  the  other  ingredients.  The  simplest  explanation 
of  the  phenomena  is  to  regard  the  several  colored  components 
of  the  ink  disseminated  throughout  the  solvent,  but  with  each 
color  particle  surrounded  by  a  layer  of  the  solvent  which  it 
controls  in  the  manner  supposed  with  the  silt  in  turbid  water 
and  dust  particles  in  the  air.  As  the  solvent  spreads  by  cap¬ 
illarity  and  invests  each  paper  fiber  in  an  envelope  of  fluid  to 
the  extent  of  entirely  filling  the  pore  space  of  the  paper, 
through  this  entangled  fluid  the  several  color  ingredients,  loaded 
with  their  film  of  solvent,  and  thereby  being  relatively  large, 
are  floated  and  dragged  forward  in  the  currents  set  up.  They 
are  never  able,  however,  to  outrun  the  solvent  and  the  smallest 
color  particles  are  likely  to  travel  faster  and  farther  than  the 
larger  ones,  thus  bringing  about  the  colored  zones  which  appear, 
as  the  result  of  the  separation. 

Ordinary  water  solutions,  such  as  nitrates,  sulphates  and 
phosphates,  appear  to  behave  similarly  in  passing  through 
porous  media  to  the  extent  that  the  first  portion  escaping  from 
the  filter  may  be  very  much  less  concentrated  than  the  original. 
Hor  is  this  all.  The  residual  portion  of  the  solution  not  passing 
through  the  filter  may  become  more  concentrated  than  the  orig¬ 
inal  solution,  apparently  on  account  of  the  retention  of  some 
of  the  salts  entirely  on  the  outside  of  the  filter.  Taking  a  spe¬ 
cific  case  in  which  500  cubic  centimeters  of  a  composite  solu¬ 
tion  containing  K2S04,  MgS04,  Ca  (H03)2  and  CaHP04  was 
slowly  passed  through  a  Pasteur-Chamberlin  filter  under  a  con¬ 
stant  but  gentle  pressure.  The  solution  as  it  escaped  was  col- 
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lected  in  50  cubic  centimeter  separates,  except  the  first  two 
which  were  25  cubic  centimeters  each  and  there  was  left  be¬ 
hind,  not  passing  the  filter  80  cubic  centimeters.  Each  of 'these 
.separates  was  analyzed  and  it  was  found  that  while  the  original 
solution  contained  in  500  cubic  centimeters  176.5  mgs.  of  K, 
the  first  25  cubic  centimeters  coming  through  contained  only 
77.4  mgs.  per.  500  c.  c.,  100  mgs.  less,  and  the  80  cubic  centime¬ 
ters  not  passing  the  filter  had  increased  in  strength  to  179.5 
mgs.,  or  a  gain  of  1.7  per  cent.  In  the  case  of  calcium  the  re¬ 
sults  stood:  original,  137  mgs.;  first  25  cubic  centimeters,  55 
mgs. ;  not  passing  filter,  146  mgs. ;  or  a  gain  of  6.5  per  cent.  For 
the  magnesium  the  results  stood:  original,  164.6  mgs.;  first  25 
cubic  centimeters  79.6  mgs. ;  not  passing  filter,  168.2  mgs.,  or  a 
gain  of  2.1  per  cent.  In  the  case  of  nitric  acid  the  results 
stood:  original,  530  mgs.;  first  25  cubic  centimeters,  259.6 
mgs. ;  not  passing  filter  540  mgs.,  or  a  gain  of  1.9  per  cent. 
For  sulphuric  acid  the  results  found  were:  original,  806  mgs.; 
first  25  cubic  centimeters,  340  mgs.,  not  passing  the  filter, 
862.5  mgs,  or  a  gain  of  7  per  cent. 

Results  similar  to  these  have  been  repeatedly  secured  with 
potassium  nitrate  alone,  with  potassium  sulphate  and  with 
sodium  bicarbonate  and  with  sodium  chloride  alone,  although 
in  the  last  case  the  concentration  of  sodium  chloride  outside 
of  the  filter  was  invariably  very  small. 

The  simplest  explanation  of  such  differential  movements  of 
salts  through  porous  media  as  these,  and  the  retention  of  them 
outside  the  filter,  appears  to  be  to  suppose  that  either  the  whole 
of  the  water,  or  some  portion  of  it,  is  apportioned  to  the  salts 
held  in  solution  in  such  a  manner  as  to  place  a  molecule  or 
group  of  molecules  of  each  salt  at  the  center  of  a  sphere  of 
water  capable  of  moving  as  a  unit  and  not  fundamentally  dif¬ 
ferent  from  what  we  have  supposed  in  regard  to  the  suspension 
of  silt,  unless  difference  in  magnitude  be  regarded  as  such.  With 
such  a  compounding  of  water  and  salt  there  would  be  less  free¬ 
dom  to  movement  of  the  salt  through  the  filter  and  a  separation 
of  the  salt  and  water,  more  or  less  complete,  would  necessarily 
result.  Such  a  compounding,  too,  would  be  qualitatively,  at 
least,  in  harmony  with  the  elevation  of  the  boiling  point  and 
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the  lowering  of  the  freezing  point  of  water,  which  are  associated 
with  the  addition  of  salts  in  solution,  as  well  as  with  changes 
in  viscosity  and  with  the  nature  of  colloid  solutions.  S'o,  too7 
such  a  structural  control  of  the  water  would  seem  to  necessi¬ 
tate  a  change  in  optical  properties  and  electrical  ones  as  well.. 

If  particles  immersed  in  a  fluid  become  the  nuclei  of  spheres 
of  that  fluid,  surface  tension  also  would  result.  This  surface 
tension  would  he  greatest  when  the  diamater  of  the  spheres  is 
smallest  and  would  become  negligible  when  the  diameter,  in 
terms  of  the  nucleus,  is  very  great.  According  to  this  view, 
in  a  saturated  solution  the  number  of  nuclei  is  so  great  and  the 
spheres  of  fluid  so  small  that  any  further  increase  in  the  sur¬ 
face  tension,  caused  by  a  fall  of  temperature  or  the  addition  of 
more  nuclei,  would  force  a  number  of  the  spheres  to  coalesce, 
thus  throwing  the  nuclei  together  until  the  aggregate  is  great 
enough  to  cause  precipitation  and  to  restore  sufficient  free  fluid 
to  again  reduce  surface  tension  below  the  intensity  which 
causes  coalescence.  With  this  conception,  when  alum  or  other 
salt  is  added  to  a  turbid  solution  these  molecules  appropriate 
water  to  themselves,  thereby  reducing  the  diameter  of  the  silt- 
water  spheres  and  increasing  their  effective  specific  gravity  and 
at'  the  same  time  their  surface  tension  until  a  coalscence  of  both 
salt  and  alum  spheres  is  forced,  producing  sufficiently  large 
aggregates  to  cause  them  to  subside.  It  is  a  well  established 
fact  that  strong  solutions  precipitate  particles  in  suspension 
more  quickly  and  more  completely  than  do  those  more  dilute. 
It  is  also  well  established  that  the  salt  which  causes  the  precip¬ 
itation  is  itself,  to  a  considerable  extent,  thrown  out  of  solution, 
even  though  that  salt  is  one  extremely  soluble  and  chemically 
inert  under  the  conditions,  like  potassium  nitrate.  This  too 
is  what  would  be  expected  if  a  coalescence  of  spheres  took  place 
and  hence,  when  the  turbid  water  of  a  stream  commingles  with 
the  salt  water  of  the  sea  there  begins  at  once  a  reduction  of 
the  thickness  of  water  films  about  the  suspended  sediment, 
which  increases  their  effective  specific  gravity  and  at  the  same 
time  increases  the  surface  tension,  causing  flocculation,  which 
carries  to  the  bottom  both  the  silt  and  a  portion  of  the  salts 
which  initiated  the  flocculation  and  final  precipitation. 


THE  COLD-WAVES  OF  SOUTH-CENTRAL  WISCONSIN. 


JAMES  L.  BARTLETT. 

Of  all  the  atmospheric  phenomena  attending  winter  storms 
the  cold-wave  is  the  most  noteworthy.  The  term  was  origin¬ 
ated  many  years  ago  by  the  United  States  Signal  Corps  to 
signify  a  marked  fall  in  temperature  rather  than  the  occurrence 
of  extreme  cold.  As  used  at  present  by  the  Weather  Bureau 
it  is  understood  to  mean  a  decrease  in  temperature  of  20°  *  in 
24  hours,  independent  of  the  regular  diurnal  change,  to  or  be¬ 
low  a  certain  fixed  minimum  which  varies  from  zero  during 
the  winter  months  in  western  Wisconsin  to  24°  in  the  eastern 
portion  of  the  state  during  the  remainder  of  the  year.  The 
reason  for  this  variation  of  the  minimum  is  to  limit  the  official 
cold-wave  to  a  phenomenon  of  economic  importance.  In  this 
paper  the  subject  will  be  discussed  from  a  meteorological  point 
of  view. 

The  meteorological  cold-wave  consists  of  an  abnormal  tem¬ 
perature  fall,  occurring  usually  in  the  western  quadrants  of  a 
cyclonic  storm  area,  during  the  colder  months,  and  generally 
attended  by  high  north  to  west  winds,  increasing  barometric 
pressure  and  clearing  weather.  The  foregoing  atmospheric 
conditions  of  course  occur  during  all  seasons  of  the  year,  their 
frequency  depending  almost  wholly  upon  the  frequency  of  the 
passage  of  cyclonic  storms.  Bor  example,  in  Table  1  the  sec¬ 
ond  curve  shows  the  sharp  temperature  fall  attending  the 
thunder-squall  between  2  p.  m.  and  4  p.  m.  of  June  1,  1905. 
This  fall  in  temperature  corresponds,  for  the  summer  months, 


1  Temperatures  in  this  paper  are  in  the  English  or  Fahrenheit  scale. 
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to  the  winter  cold-wave,  and  might  he  dignified  by  the  name 
“cool-wave/’  the  minimum  temperature  reached  not  being  suf¬ 
ficiently  low  to  be  considered  cold  by  anyone  except  a  denizen 
of  the  tropics. 

It  is  interesting  to  note  that  cold-waves  occur,  under  various 
names,  in  all  regions  of  the  world  except  the  tropics.  In 
our  Northwest,  when  attended  by  high  winds  and  snow  at 
low  temperatures,  they  are  called  “blizzards.”  In  Texas  and 
over  the  Gulf  of  Mexico  they  are  known  as  “northers.”  In 
Europe  the  cold-wave  is  less  severe  than  in  the  United  States, 
usually  coming  from  the  northeast,  and  is  called  “mistral”  in 
Erance)  “bora”  at  the  head  of  the  Adriatic  Sea,  and  “bura” 
or  “purga”  in  Russia.  In  South  America  the  “pampero”  and 
in  Australia  the  “burster”  are  identical  with  our  cold-wave, 
though  in  those  countries  they  accompany  southerly  winds. 

WINTER  TEMPERATURE  CONDITIONS  IN  THE  NORTHWEST. 

During  the  winter,  temperature  conditions  are  much  more 

variable  from  day  to  day  than  at  other  seasons.  The  rapid 

and  frequent  movement  of  cyclonic  areas  across  the  country 
causes  many  decided  changes  in  temperature.  The  mean 

variability  of  temperature,  by  which  is  meant  the  average 

change  from  the  temperature  mean  of  one  day  to  that  of  the 
next,  at  Madison  in  January  is  over  6°,  while  during  July 
it  is  1’ess  than  3°.  February’s  mean  variability  is  even  greater 
than  January’s,  while  that  of  December  is  but  little  less. 

A  consideration  of  the  average  monthly  temperatures  over 
the  United  States  during  January  (see  Plate  XV)  reveals 
decided  differences  in  temperature  within  comparatively  short 
distances.  The  coldest  region  in  the  country  is  the  Red  River 
Valley,  with  an  average  January  temperature  of  zero  or  lower. 
During  this  month  the  mean  temperature  at  Madison  is  16°. 
Under  average  temperature  conditions  then,  any  cause,  such 
as  the  northwest  wind,  which  will  transfer  the  cold  air  of  the 
Red  River  Valley  to  Madison,  a  distance  of  400  miles,  would 
produce  a  fall  of  16°  in  temperature,  almost  enough  to  verify 
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a  cold-wave  prediction.  This  transfer  would  require,  with  the 
average  wind  velocity  at  Madison  during  January  of  10  miles 
per  hour  (for  all  directions;  northwest  winds  average  greater 
velocity),  and  provided  no  heat  was  taken  up  by  the  air  from 
the  earth  during  its  southeastward  movement,  a  period  of  40 
hours,  nearly  twice  the  time  limit  of  the  official  cold-wave.  It 
frequently  happens  that  a  temperature  difference  much  greater 
than  the  average  exists  between  Madison  and  the  eastern 
boundary  of  the  Dakotas,  so  that  a  northwest  wind  could  pro¬ 
duce  the  necessary  temperature  fail  within  the  required  time. 


Text  Fig.  1.  Wind  rose  showing  average  temperature  of  winds 
from  the  different  points  of  the  compass  during  the  winter  months 
at  Madison,  Wis.  The  circle  represents  the  average  monthly  tern* 
perature  during  the  period  considered. 

In  considering  the  general  winter  temperature  conditions  it 
is  also  of  interest  to  note  the  average  warmth  of  winds  from 
the  different  points  of  the  compass.  This  is  shown,  for  Madi¬ 
son,  by  the  accompanying  wind-rose,  Text  Fig.  1,  from  which  it 
may  he  seen  that  northwest  winds  have  an  average  tempera- 
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ture  some  6°  below  the  monthly  mean,  while  south  and  south¬ 
east  winds  are  7°  warmer  than  the  mean.  If,  then,  thru  any 
cause,  such  as  the  passage  of  a  cyclonic  center  nearby,  the 
southerly  wind  of  average  winter  temperature  is,  within  a 
short  time  replaced  by  an  average  northwest  wind  the  thermo¬ 
graph  registers  a  fall  of  13°.  However,  it  is  not  necessary  to 
look  to  the  Red  River  Valley  for  air  of  low  temperature. 
Directly  above  us  is  air  of  extreme  coldness.  At  a  height  of 
two  miles,  or  even  less,  during  the  winter  we  may  find  air  20° 
colder  than  at  the  earth’s  surface.  Any  effort  to  force 
this  air  vertically  downward,  however,  results  in  warming  it 
so  much  by  compression  that  at  the  ground  it  would  be  warmer 
than  the  air  already  there.  The  extreme  dryness  of  this  upper 
air,  increasing  when  forced  downward,  is  of  importance  in 
cooling  the  lower  atmosphere,  as  in  the  case  of  the  anti-cyclonic 
center.  This  dryness  of  the  air  is  very  favorable  for  cloudless 
skies,  permitting  rapid  radiation  of  heat  from  the  earth’s  sur¬ 
face,  and  in  the  winter,  when  the  days  are  short  and  the  nights 
long,  is  often  attended  by  extreme  cold.  The  intense  winter 
cold  of  the  Red  River  Valley  and  of  the  Canadian  provinces  of 
Manitoba  and  Saskatchewan  is  produced  in  this  manner. 
Cloudiness  in  winter  is  favorable  for  the  retention  of  heat 
at  or  near  the  surface  of  the  earth,  Dr.  Fassig  has  found 
that  at  Baltimore  the  average  temperature  of  cloudy  winter 
days  is  some  5°  higher  than  that  of  clear  days  at  that  season. 
A  cloudy  day,  preventing  the  sun’s  rays  from  reaching  the 
ground,  followed  by  a  cloudless  night,  permitting  the  escape  of 
terrestrial  radiation,  would  naturally  be  favorable  for  lowering 
the  average  lower  air  temperature  in  winter. 

A  cyclonic  storm,  central  over  or  to  the  northward  of  south¬ 
ern  Wisconsin,  unites  the  above  mentioned  conditions  favorable 
for  a  rapid  fall  in  temperature  at  Madison.  As  the  storm  center 
moves  eastward,  warm,  cloudy  winds  from  the  south  are  soon  re¬ 
placed  by  cold  west  to  northwest  winds  with  clearing  weather. 
If  the  central  pressure  of  the  storm  is  sufficiently  low,  and  if 
there  is,  as  often  occurs,  a  high  pressure  area  accompanied  by 
cold  weather  in  the  Dakotas,  Montana  or  western  Canada,  these 
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conditions  are  sufficient  to  cause  strong  northwest  winds.  The 
cold  air  of  the  Dakotas  is  thus  drawn  rapidly  southeastward 
over  Wisconsin  where  a  cold-wave  results.  Let  us  consider  an 
actual  case  of  this  kind. 

At  7  a.  m.  on  January  19,  1907,  a  storm  of  considerable 
strength  was  central  in  southern  Minnesota  (see  Plate  XVI). 
It  had  been  attended  at  Madison,  during  the  preceding 
night,  by  southerly  winds  and  warm,  cloudy  weather,  with 
rain,  the  temperature  rising  above  40°.  During  the  19  th  this 
storm  moved  eastward  to  Lake  Michigan,  and  by  7  p.  m.  at 
Madison  the  wind  had  shifted  to  northwest  and  the  tempera¬ 
ture  had  fallen  decidedly.  Simultaneously  with  the  easterly 
storm  movement  the  High  in  Alberta  developed  in  intensity 
and  also  moved  eastward.  Plate  XVII  shows  the  march  of 
the  meteorological  elements  at  Madison  during  the  passage  of 
the  storm  and  the  approach  of  the  anti-cyclone,  and  also  shows 
the  movement  of  the  cold-wave  across  southern  Wisconsin  as 
indicated  by  the  thermograph  traces  at  several  Weather  Bu¬ 
reau  stations.  Prom  the  Madison  data  it  is  to  be  noted  that 
the  wind  during  the  cold  wave  was  from  the  west  or  northwest, 
with  an  hourly  movement  of  20  miles  or  more  (a  maximum  5 
minute  velocity  of  38  miles  per  hour  was  recorded)  and  that 
the  barometric  pressure  was  increasing  rapidly.  The  simi¬ 
larity  of  the  temperature  falls  at  the  various  points  is  also  note¬ 
worthy.  This  cold-wave  was  one  of  the  most  marked  on  record 
at  Madison,  the  temperature  falling  48°  in  17  hours,  from 
47°  at  4  p.  m.  of  the  19th  to  — 1°  at  9  a.  m.  of  the  20th. 

The  passage  of  another  cold-wave  which  was  of  considerable 
interest  on  account  of  the  damaging  sleet  storm  which  it 
attended  is  illustrated  in  Plate  XVIII.  This  storm  passed  from 
Illinois  northeastward  across  Wisconsin  on  December  27,  1904, 
and  was  remarkable  for  its  low  central  pressure  and  the  large 
amount  of  rain,  sleet  and  snow  which  it  caused.  Its  destruc¬ 
tive  effects  were  chiefly  due  to  breaking  down  trees  and  wires 
which  had  become  overloaded  with  ice.  The  cold-wave  ac¬ 
companying  the  storm  as  may  be  seen  from  the  diagram,  con¬ 
sisted  in  a  fairly  steady,  rapid  temperature  fall,  rather  than  a 
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sharp  drop,  and  was  attended  by  much  wind,  clearing  weather 
and  a  rapid  increase  of  barometric  pressure. 

In  Plate  XIX  are  shown  the  normal  daily  variation  of  Madi¬ 
son’s  January  temperature  and  the  temperature  changes 
during  several  other  decided  cold-waves  of  recent  years.  The 
weather  map  conditions  preceding  these  may  he  noted  in  the 
table  on  page  296.  Probably  the  most  severe  of  the  cold- 
waves  illustrated  is  shown  by  trace  (G),  February  12-13, 
1905,  on  account  of  the  low  temperature  at  which  it  oc¬ 
curred,  the  thermometer  reading  — 24°  at  7  a.  m.  of  the  13th. 
Trace  (E)  for  January  30-31,  1906,  is  of  interest  from  the 
fact  that  the  cold-wave  occurred  far  to  the  west  of  the  storm 
center  which  was  in  eastern  Ontario  at  7  a.  m.  of  the  30th. 
Trace  (D)  followed  a  storm  central  in  Oklahoma  with  decidedly 
cold  weather  in  Manitoba ;  few  of  our  cold-waves  occur  under 
these  weather  map  conditions. 

A  tabulation  of  all  the  cold  waves  at  Madison  during  the 
past  20  years  shows  that  approximately  206  have  occurred  in 
that  period,  distributed  among  the  calendar  months  as  follows : 


January,  . 69 

February,  .  56 

March, . 26 

April, .  4 

Xovember, . 24 

December, . 27 


While  the  average  annual  number  is  thus  about  10,  during 
1887  no  less  than  23  occurred.  During  this  20  year  period 
some  remarkable  falls  in  temperature  have  occurred,  as  may  be 
noted  from  the  following  table. 

January  29-30,  1887,  — 50°  in  24  hours;  36°  in  10  hours. 
March  12,  1887,  — 32°  in  17  hours. 

April  3,  1887,  — 33°  in  17  hours. 

January  12,  1888,  — 43°  in  24  hours. 

February  4,  1889,  — 42°  in  17  hours. 

Febrauary  21-22,  1889,  — 44°  in  24  hours. 

March  24,  1891,  — 43°  in  17  hours. 

January  21-22,  1895,  — 39°  in  24  hours. 
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November  18-19,  1896,  — 40°  in  24  hours. 

November  26,  1896,  — 34°  in  10  hours. 

January  24,  1900,  — 32°  in  10  hours. 

April  29,  1903,  — 42°  in  17  hours. 

March  2,  1904,  - — 32°  in  10  hours. 

January  19,  1907,  — 44°  in  12  hours. 

The  rapidity  of  the  temperature  fall  in  a  few  hours  is  also 
often  remarkable,  though  not  equaling  in  abruptness  the 
falls  during  thunderstorms. 

Some  instances  of  such  marked  falls  are  noted  in  the  table. 

During  the  winter  months  many  cyclonic  storms  pass  across 
the  country  without  causing  cold  waves  in  Wisconsin.  It  be¬ 
comes  of  interest,  therefore,  to  study  the  7  a.  m.  weather  map 
preceding  a  number  of  cold-waves  in  this  section.  Dor  this 
purpose  the  accompanying  table  has  been  prepared,  showing 
in  condensed  form,  the  principal  weather  map  features  for  all 
Madison  cold-waves  since  December,  1904,  18  in  all.  This 
table  presents  the  location,  and  strength  of  central  isobar,  of  the 
cyclonic  (Low)  and  anticy clonic  (High)  areas  influencing 
Wisconsin  weather,  the  7  a.  m.  temperatures  in  the  Dakotas 
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whence  the  cold  air  to  form  the  cold-wave  is  usually  drawn,  the 
resulting  temperature  drop  at  Madison,  the  wind  direction 
prevailing  during  the  cold  wave ;  and  the  highest 
wind  velocity  for  5  minutes.  An  examination  of  this  table 
reveals  that,  preceding  a  cold  wave  at  Madison,  a  storm  center 
usually  overlies  the  Great  Lakes,  or  the  adjacent  states,  while 
an  area  of  high  barometric  pressure  is  as  a  rule  central  in  the 
Dakotas,  Montana  or  western  Canada  (see  Plate  XX).  The 
strength  of  the  storm,  as  shown  by  the  central  isobar,  may 
vary  from  29.15  to  30.05  inches,  with  an  average  strength  of 
29.65  inches.  The  central  pressure  of  the  High  usually  ranges 
from  30.2  to  30.9  inches,  with  an  average  of  30.6.  The  average 
difference  in  pressure  between  the  High  and  Low  centers  thus 
amounts  to  0.95  inches.  The  greatest  difference  was  1.5  inches 
on  February  2,  1907,  while  the  least  was  0.55  inch  on  Hovember 
13,  1905. 

Preceding  a  cold-wave  at  Madison  the  temperature  is  gener¬ 
ally  near  or  below  zero  in  the  Dakotas,  though  in  all  except  the 
winter  months  it  may  be  higher.  During  the  past  two  years 
most  of  the  cold-waves  have  been  attended  by  northwest  winds ; 
although  occasionally  west  or  north  winds  prevail  and  on  one 
date,  Xovember  13,  1905,  the  temperature  fall  was  accompanied 
by  a  northeast  wind.  This  last  wind  direction  is  quite  unusual 
during  a  cold  wave  as  usually  it  brings  a  rise  rather  than  a  fall 
in  temperature,  or  signifies  a  breaking  up  of  any  threatening 
cold-wave.  It  is  to  be  noted,  however,  that  this  was  in  late 
fall  rather  than  in  winter  and  that  the  temperature  did  not 
need  to  fall  extremely  low  to  verify  a  cold-wave  forecast.  The 
table  also  shows  that  high  to  gale  winds  often  accompany  the 
cold-wave. 

It  occasionally  happens  that,  with  the  7  a.  m.  weather  map 
conditions  favorable  for  a  cold  wave,  no  decided  drop  in  tem¬ 
perature  occurs.  Such  a  case,  with  the  resulting  thermograph 
trace  at  Madison,  is  shown  in  Plate  XXI.  One  would  nat¬ 
urally  expect  much  colder  weather  in  southern  Wisconsin  fol¬ 
lowing  such  a  map.  Some  disturbing  influence,  possibly  the 
storm  in  Utah,  appeared  to  force  the  Saskatchewan  High  north 
of  Lake  Superior  on  the  following  day  so  that  the  wind  at  Madi- 
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son  became  northeast  with  a  slight  rise  in  temperature  instead 
of  northwest  with  a  cold-wave. 

The  chief  damage  caused  by  cold-waves  in  this  section  is 
thru  their  overtaking  and  freezing  perishable  merchandise 
which  has  been  shipped  during  the  preceding  warm  weather. 
Fruit,  vegetables,  canned  goods  and  liquids  of  all  kinds  may 
be  .seriously  damaged  by  very  cold  weather.  For  this  reason 
shippers  of  such  products  in  the  large  cities  watch  weather 
conditions  very  closely  during  the  winter  months  and  often 
hold  back  their  shipments  until  the  temperature  is  more  favor¬ 
able. 

Anyone  whose  business  or  work  is  liable  to  injury  from  ex¬ 
treme  cold  can  with  advantage  watch,  during  periods  of  un¬ 
seasonably  warm  winter  weather,  for  the  conditions  which  pre¬ 
cede  the  cold-wave.  A  storm,  as  shown  on  the  weather  map, 
over  the  Great  Lakes  or  Northwest,  will  usually  be  followed  by 
cold  weather.  One  who  does  not  have  access  to  the  weather 
map  may  often  obtain  advance  knowledge  of  a  cold-wave  by 
closely  observing  local  atmospheric  conditions  and  watching 
for  those  which  indicate  the  passage  of  a  storm  area.  Thus, 
with  southerly  winds  of  any  strength,  rain  or  snow  and  un¬ 
usually  warm  weather  for  the  season,  colder  weather  may  be 
expected  in  24  hours.  Also  low  barometric  pressure,  equivalent 
to  a  sea-level  value  of  29.8  inches  or  less,  indicates  the  presence 
of  a  storm  which  will  be  followed  by  colder  weather.  When  the 
pressure  falls  much  lower  (29.5  inches  or  less,  sea  level)  a  cold- 
wave  almost  invariably  follows,,  of  severity  in  proportion  to  the 
depression  of  the  barometric  reading  below  normal. 

The  Chief  of  the  Weather  Bureau,  Willis  L.  Moore,  attrib¬ 
utes  much  of  the  physical  and  intellectual  excellence  of  our 
nation  to  the  invigorating  effect  of  the  coM-wave.  To  a  person 
in  good  health  the  rapid  temperature  change  is  not  necessarily 
disagreeable,  and  the  human  system  receives  a  certain  stimula¬ 
tion,  both  mental  and  physical,  from  the  coldness  and  dryness 
of  the  air.  With  its  approach  foreseen  and  provided  for,  the 
cold-wave  may  well  be  considered  beneficial  rather  than  detri¬ 
mental  to  the  welfare  of  mankind. 


•\ 
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PLATE  XVI. 
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Fig.  2.  Weather  map  showing  storm  conditions  on  Jan.  19th,  1907.- 


Fig.  2. 
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PLATE  XVII. 
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Cold-wave  of  January  19-20,  1907.  Copies  of  Thermograph  Traces  at 
A  St.  Paul. 

B  La  Crosse. 

C  Dubuque. 

D  Madison. 

ES  Milwaukee. 

F  Green  Bay. 

G  Wind  movement  at  Madison. 

H  Pressure  change  at  Madison. 


Fig 
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March  of  the  Meteorological  Elements  at  Madison,  Wis.,  during  the 
Coldwave  of  December  27-28,  1904. 
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Plate  XVIII. 
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Fig.  6.  Temperature  Changes  at  Madison,  Wis. 

(A)  Normal  Daily  Variation  during  January. 

(B)  Sharp  Fall  during  Thunderstorms,  June  1-2,  1905. 

(C)  (D)  (E)  (F)  (G)  Falls  during  Cold-wayes  as  dated. 
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SLEET  STORM  IN  THE  OZARK  REGION  OF  MISSOURI 


E.  E.  BUCKLEY. 

When  in  Wisconsin  a  number  of  years  ago  I  had  the  good 
fortune  to  observe  and  record  a  most  interesting  case  of  the 
formation  of  ice  ramparts  as  a  result  of  the  expansion  of  the 
ice  sheets  covering  the  lakes  in  the  vicinity  of  Madison.  The 
results  of  the  simple  expansion  of  the  ice  sheets,  as  illustrated 
by  photographs  taken  at  that  time,  were  most  surprising,  to  one 
who  had  never  seen  these  forces  at  work.* 

Many  times  prior  to  and  during  the  period  of  my  connection 
with  the  Wisconsin  Geological  Survey,  my  attention  was  di¬ 
rected  to  the  so-called  “wind  falls”  in  the  tamarack  swamps 
of  the  northern  part  of  the  state.  In  some  instances,  these 
trees  were  probably  felled  by  wind  storms,  but  where  they  lay 
piled  like  jack  straws,  with  their  tops  pointing  in  every  direc¬ 
tion,  the  cause  must  have  been  other  than  wind,  probably  snow 
and  ice. 

On  the  19th  and  20th  of  November,  1906,  a  belt  of  about 
100  miles  southeast  and  northwest  across  the  Ozark  plateau 
was  visited  with  a  sleet  storm  of  remarkable  severity.  I  had 
occasion  to  see  the  results  of  this  storm  in  the  pinery  region  of 
St.  Francis  county,  Missouri,  and  in  the  more  settled  area  of 
Phelps  county  in  the  neighborhood  of  Holla.  As  in  the  case 
of  the  ice  ramparts,  one  could  scarcely  believe,  unless  he  had 
been  an  eye  witness,  that  a  sleet  storm  could  prove  such  an 
active  geological  agent  of  destruction. 

*  See.  “Ice  Ramparts”  by  E.  R.  Buckley,  Wisconsin  Academy  of  Sci¬ 
ences,  Arts  and  Letters,  Yol.  XIII,  pp.  141  to  162. 
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In  St.  Francis  county  the  storm  was  not  as  severe  as  in 
Phelps  county.  Nevertheless  the  accumulation  of  ice  on  the 
branches  and  needles  of  the  pine  trees  was  so  great  that  trees 
six  inches  and  more  in  diameter  were  uprooted  while  others 
four  inches  in  diameter  were  broken  off  like  pipe  stems  as  a 
result  simply  of  the  weight  of  the  coating  of  ice.  The  uproot¬ 
ing  of  the  trees  was  so  universal  in  the  pinery  that  teamsters 
going  out  with  loads  were  obliged  to  carry  axes  to  cut  their  way 
through  the  forest  roads.  Figures  1  and  2  show  some  of  the 
uprooted  pine  trees. 

It  was  noticeable  that  in  this  vicinity  the  chief  damage  was 
to  the  pine  .trees,  the  others  escaping  with  here  and  there  a 
broken  limb.  The  deeper,  more  firmly  rooted  trees  withstood 
the  weight  of  the  coat  of  ice  better  than  the  shallow  rooted 
pines. 

In  the  vicinity  of  Holla  the  storm  did  the  greatest  damage. 
This  appeared  to  he  near  the  middle  of  the  sleet  covered  belt 
which  is  known  to  have  extended  from  Dixon  to  St.  Clair  sta¬ 
tions  along  the  St.  Louis  and  San  Francisco  railroad.  Over 
this  area  everything  was  covered  with  a  thick  coating  of  ice. 

The  storm  which  began  on  the  19th  lasted  into  the  night  of 
the  20th.  In  the  evening  the  weight  of  the  ice  became  so 
great  that  limbs  began  to  crack  and  break  falling  to  the  ground. 
All  night  long  the  stillness  was  broken  by  the  continual  snap 
of  limbs  followed  by  crashes  as  they  fell  to  the  ground.  Tele¬ 
phone  and  telegraph  poles  were  broken  and  wires  crossed  the 
streets  in  tangled  masses. 

The  morning  of  the  20th  found  the  ground  covered  with  a 
wreckage  of  branches,  limbs,  trees,  poles  and  wires,  such  as  had 
never  been  witnessed  before  in  this  region.  The  branches  and 
ice  fell  during  the  day  and  people  moving  back  and  forth  to 
town  kept  the  open  highways.  Finally  the  weather  moderated 
and  the  ice  fell  from  the  overhanging  branches,  leaving  behind 
a  most  wonderful  exhibition  of  the  damage  that  may  be  accom¬ 
plished  by  a  simple  sleet  storm  of  a  day  and  a  half  duration. 

There  were  two  other  sleet  storms  during  the  winter,  follow¬ 
ing  the  one  here  described  and  illustrated.  One  of  them  was 
not  of  sufficient  duration  to  do  any  damage,  but  the  other,  which 
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occurred  in  another  part  of  the  Ozark  region  farther  north, 
wrecked  the  trees  very  much  as  did  the  one  here  referred  to. 
This  storm  reached  the  Missouri  river  bottoms,  breaking  and 
bending  to  the  ground  the  slender  willows  of  the  “bottoms.” 
A  year  following  the  storm  these  willows  still  remain  bent  like 
bows.  They  are  bent  in  every  conceivable  direction,  which 
would  not  be  the  case  were  it  the  result  of  a  wind  storm. 

Referring  to  the  sleet  storm  of  1ST ov  ember  19th-20th,  1906, 
the  destruction  occasioned  thereby  is  well  illustrated  by  the 
accompanying  figures.  Figure  3  is  a  view  of  a  portion  of  the 
campus  of  the  Missouri  School  of  Mines  as  it  appeared  during 
the  summer  prior  to  the  sleet  storm.  Figure  4  is  a  view  of 
about  the  same  portion  of  the  campus  just  after  the  storm. 
These  illustrate  very  clearly  the  havoc  wrought  the  shade  tree? 
by  the  sleet.  Figures  5,  6,  7,  8,  9,  10,  11  and  12  were  taken 
in  various  parts  of  the  city  of  Rolla  and  further  illustrate  the 
destruction  accomplished  by  the  storm. 

It  ,may  be  interesting  to  note  that  the  temperature  during 
the  storm  was  almost  constantly  at  one  degree  below  freezing. 
Measurements  were  made,  in  the  offices  of  the  Bureau  of  Geol¬ 
ogy  and  Mines,  by  Mr.  IT.  A.  Buehler,  showing  the  weight  of 
ice  carried  by  some  of  the  branches,  wires,  etc.  A  twig  12 
inches  long  with  ice  attached  weighed  8  ounces.  The  twig 
after  removing  the  ice,  weighed  %  ounce.  A  branching  twig 
15  inches  long  carried  18  ounces  of  ice. 

The  coating  of  ice  which  formed  on  twigs,  branches  and 
wires  was  from  1  to  l1/^  inches  in  diameter.  It  was  estimated 
that  each  wire  strung  between  telegraph  poles  200  feet  apart 
carried  100  pounds  of  ice  and  that  12  wires,  carried  a  half  a 
ton.  These  estimates  are  probably  under  rather  than  over  the 
actual  weight. 

Bureau  of  Geology  and  Mines ,  Rolla,  Missouri . 
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PLATE  XXII. 

Fig.  1.  Pine  trees  8"  in  diameter  uprooted  by  sleet  storm  in  pineries 
near  Flat  River,  S't.  Francis  Co.,  Mo. 

Fig.  2.  Pineries  in  same  locality  and  at  same  time  as  shown  in 
Fig.  1.  Triangulation  station  broken  down  by  fall  of  a  pine  tree. 


Fig.  1.  Fig.  2. 
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Plate  XXV. 
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Fig.  6. 
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Plate  XXVI. 


Fig.  7. 


Fig.  8. 
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Plate  XXVII. 


Fig.  9. 


Fig.  10. 
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Plate  XXVIII. 


Fig.  11. 


Fig.  12. 
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THE  NEGLECT  OF  THE  ANCIENT  CLASSICS  AT  THE 
EARLY  MEDIEVAL  UNIVERSITIES. 


LOUIS  J.  PAETOW. 

Not  a  single  one  of  the  ancient  classics  is  prescribed  in  the 
statutes  of  the  various  universities  of  Europe  of  the  thirteenth 
and  fourteenth  centuries.1  The  history  of  universities,  espec¬ 
ially  the  internal  history,  can  not  he  read  solely  from  the  stat¬ 
utes,  and  hence  it  would  be  rash  to  conclude  from  such  evidence 
that  during  this  time  no  university  student  or  master  ever 
opened  Virgil  or  Horace.  Nevertheless,  the  silence  of  the  stat¬ 
utes  forcibly  emphasizes  the  well  established  truth  that  the  an¬ 
cient  authors  were  seriously  neglected  at  the  early  medieval 
universities. 

This  striking  phenomenon  has  attracted  much  attention  ever 
since  the  time  of  the  first  Italian  humanists.  In  accounting  for 
it  many  serious  writers  have  entirely  misinterpreted  medieval 
culture  and  education.  Until  recently  it  was  customary  to  dis¬ 
miss  the  subject  by  dwelling  upon  the  utter  barrenness  of  clas¬ 
sical,  as  well  as  of  all  other  lay  learning  in  the  Middle  Ages, 
and  thus  intimate  that  nothing  better  could  have  been  expected 
from  the  work  at  the  universities.  To-day  no  competent 
scholar  would  pronounce  such  a  verdict.  The  term  “Twelfth 
Century  Renaissance”  is  becoming  a  familiar  phrase,  and  is 
finding  its  way  into  hand-books  and  text-hooks.  An  important 
phase  of  this  earlier  Renaissance  was  a  revival  of  the  ancient 
classics. 

1  In  this  paper,  ancient  classics  will  be  used  as  synonymous  with 
Latin  classics,  for  throughout  the  period  under  discussion,  Greek  was 
almost  wholly  unknown  in  the  schools. 

22— S.  &  A. 
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Already  in  the  eleventh  century  there  were  distinct  indica¬ 
tions  of  a  renewed  interest  in  the  ancient  authors.  The  real 
home  of  the  revival  was  northern  France.,  and  our  sur¬ 
est  and  most  complete  information  in  regard  to  it  comes  in 
shortly  after  the  first  crusade.  “I  see  villages  and  towns  fairly 
burn  with  eagerness  in  the  study  of  grammar/’  wrote  Gruibert 
of  Hogent,  in  the  preface  to  his  history  of  the  crusade.  Else¬ 
where  he  adds  that  it  had  been  far  otherwise  in  the  days  of 
his  boyhood.  The  center  for  the  study  of  the  classics  was  Char¬ 
tres.  Here  grammar  was  studied  in  the  broad  sense  in  accord¬ 
ance  with  the  definition  of  Rabanus  Maurus,  who  called  it 
“The  art  of  explaining  poets  and  historians,  the  art  of  correct 
speaking  and  writing.”  Hither  came  the  Englishman,  J ohn  of 
Salisbury.  He  has  left  us  glowing  accounts  of  the  sympathetic 
method  in  which  the  classic  authors  were  there  taught.  An  ar¬ 
dent  admirer  of  Cicero,  he  exclaims  :  “The  world  never  pos¬ 
sessed  a  Latinist  greater  than  Cicero.”  Involuntarily  we  asso¬ 
ciate  John  of  Salisbury  with  Petrarch. 

Towards  the  close  of  the  twelfth  century  the  schools  of  Char¬ 
tres  declined  rapidly.  Orleans  now  became  the  center  of  clas¬ 
sical  learning.  Meanwhile  the  great  universities  were  taking 
shape.  The  intellectual  vigor  of  the  twelfth  century  was  finding 
its  expression  in  these  splendid  new  institutions  of  learning. 
We  should  expect  that  the  study  of  the  Latin  authors  would  have 
found  at  them  a  wider  scope.  But  the  renewed  interest  in  the 
classics  was  only  one  of  the  factors  of  the  revival,  and  by  no 
means  the  most  pronounced.  All  the  greatest  intellects  of  the 
age  were  bending  their  best  efforts  towards  scholastic  philosophy 
and  theology,  or  the  practical  studies  of  medicine  and  law. 
Probably  a  university  could  never  have  arisen  on  a  purely  hum¬ 
anistic  basis.  It  required  an  Abelard  and  an  Irnerius  to  lay 
the  foundations  of  universities. 

Thus  from  the  very  start,  the  classics  were  overshadowed  at 
these  new  institutions  by  more  popular  studies.  For  a  long 
time,  however,  they  still  held  their  own.  At  the  beginning  of 
the  thirteenth  century  various  writers  associated  Orleans  with 
the  great  universities  of  the  day.  As  Salerno  was  known  for 
medicine,  Bologna  for  law,  Paris  for  arts,  so,  they  said,  Orleans 
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was  famous  for  its  study  of  the  ancient  authors.1  Evidently 
those  men  believed  that  the  classics  would  keep  their  rank 
among  the  prominent  intellectual  pursuits  of  that  day.  The 
study  of  the  authors  was  by  no  means  confined  to  Orleans.  Even 
at  Paris  they  still  flourished.  The  Welshman,  Gerald  de  Barri 
tells  us  that  he  studied  them  there.  Sermons  were  still  being 
preached  before  the  students  at  Paris  warning  them  against  the 
dangers  of  the  heathen  literature  of  Borne.  An  anonymous 
manuscript  at  Gonville  and  Gaius  College,  Cambridge,  contains 
an  interesting  list  of  books  prescribed  for  every  grade  and  sub¬ 
ject  of  instruction.1  Various  works  of  a  considerable  number 
of  classical  authors  are  mentioned:  Statius,  Virgil,  Juvenal, 
Horace,  Ovid,  Sallust,  Cicero,  Martial,  Petronius,  Symmachus, 
Suetonius,  Livy  and  Seneca.  Then  follow  books  recommended 
for  the  seven  liberal  arts,  and  the  higher  branches  of  learning, 
medicine,  law  and  theology.  The  list  was  drawn  up -towards 
the  close  of  the  twelfth  century,  probably  in  England.2  Very 
likely  it  reflects  the  work  done  at  this  time  at  Oxford  and 
Paris.  At  all  events,  it  shows  that  about  1200  the  study  of  the 
classics  was  still  associated  with  the  branches  ordinarily  taught: 
at  medieval  universities. 

Within  the  first  half  of  the  thirteenth  century,  however,  in¬ 
terest  in  the  classics  waned  rapidly.  In  1234  John  Garland, 
a  professor  of  grammar  at  Paris,  still  warmly  espoused  the 
cause  of  Orleans,  but  in  the  same  breath  he  laments  that  “the 
Latin  language  is  decaying,  the  green  fields  of  the  authors  are 
withering,  and  the  jealous  blast  of  Boreas  has  blighted  the 
flowery  meadows.”1  ILis  is  the  last  plea  for  the  classics  which 
comes  from  the  walls  of  the  great  university  of  Paris.  About 
1250  the  troubadour  Henri  d’Andely  wrote  his  famous  allego¬ 
rical  poem  entitled  the  (<Battle  of  the  Seven  Arts  ”  Grammar, 
the  champion  of  Orleans,  supported  by  the  classic  authors,  goes 
out  to  battle  against  Logic  of  Paris,  who  is  supported  by  all  the 

1  Matthew  of  Vendome,  Geoffrey  de  Vinsauf,  and  Helinand. 

1  Ms.  385  pp.  7-61. 

2  I  owe  this  conclusion  as  to  the  date  and  provenance  of  the  Ms 
to  Professor  C.  H.  Haskins  of  Harvard. 

1  Ars  lectoria  ecclesiae.  Ms.  Bruges  546  fol.  76  v°. 
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studies  taught  at  that  university.  After  a  spirited  engagement, 
Orleans  is  defeated,  and  the  Muse  of  Poetry  goes  into  hiding. 
The  author  of  the  poem  concludes  with  the  optimistic  reflection 
that  the  next  generation  would  surely  see  the  futility  of  logic, 
and  return  to  the  study  of  belles  lettres.  His  hopes  were  not 
to  he  realized.  At  the  beginning  of  the  fourteenth  century  Or¬ 
leans  had  become  the  seat  of  a  famous  university  of  law.  When 
Petrarch  was  a  boy,  the  few  students  of  arts  who  still  studied 
at  Orleans  apparently  had  forgotten  the  ancient  poets,  and  were 
lost  in  the  “labyrinth  of  Aristotle.” 

Thus,  as  the  universities  increased  in  importance,  the  classics 
declined,  and  therefore  did  not  find  a  place  in  the  curriculum 
of  the  new  institutions.  Here  and  there,  learned  men  still 
read  them,  and  even  some  students  at  universities  may  not  have 
given  them  up  entirely.  Thus  we  have  a  note-hook  containing 
comments  on  the  Georgies  of  Virgil,  and  a  fragment  of  Seneca, 
written  by  a  student  at  Toulouse  in  the  thirteenth  century.1 
After  all  has  been  said,  however,  the  general  disregard  of  the 
classics  at  the  early  universities  marks  the  last  half  of  the  thir¬ 
teenth  century  and  the  beginning  of  the  fourteenth  as  one  of 
the  very  dreariest  periods  for  classical  learning.  Petrarch, 
“the  morning-star  of  the  Renaissance,”2  stands  out  so  clearly 
because  it  was  darkest  just  before  the  dawn. 

We  are  now  ready  to  consider  more  specifically  the  causes  for 
this  neglect.  All  too  often  the  whole  blame  for  it  has  been 
laid  at  the  door  of  scholasticism,  that  magic  term  which  has 
been  used  to  explain  such  a  multitude  of  sins.  The  explanation 
is  not  quite  so  simple.  Many  causes  combined  to  bring  about 
the  decline.  I  shall  consider  them  under  the  following  heads: 
(1)  Strict  clerical  feeling  against  profane  and,  in  particular, 
indecent  profane  literature;  (2)  Popularity  in  the  schools  of 
good  medieval  Latin  literature;  (3)  Renewed  interest  in 
science ;  (4)  Rise  of  the  lucrative  studies  of  medicine  and  law 
(including  ars  dictaminis )  ;  (5)  Increasing  popularity  of  logic 
which  led  to  scholastic  philosophy  and  theology. 

1  Catalogue  General  des  Mss.  Tome  VII  Paris,  1885,  p.  459.  No. 
811  (I  324).  Tlie  University  of  Toulouse  was  founded  1229. 

2  Sandys — A  History  of  Classical  Scholarship  (1906)  p.  678. 
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(1)  In  the  twelfth  and  thirteenth,  as  well  as  in  all  previous 

centuries  of  the  Middle  Ages,  there  cropped  out  again  and  again 
a  strong  clerical  feeling  against  the  classics,  decrying  them  as 
useless  and  dangerous  heathen  products.  Alexander  of  Ville- 
dieu,  (c.  1200)  once  a  professor  at  the  University  of  Paris, 
warned  the  masters  of  Orleans  that  unless  they  forsook  the  clas¬ 
sics,  the  gates  of  Paradise  would  forever  remain  closed  to  them. 
Jacques  de  Vitry  (d.  1240)  in  a  sermon  before  the  students 
of  Paris,  said:  “In  spite  of  the  utility  of  the  art  of  elo¬ 
quence  which  we  derive  from  the  poets,  properly  called  authors, 
(auctores)  it  is  better  to  choose  for  our  instruction  those  works 
which  contain  moral  teaching.  .  .  .  Do  not  books  of  this 

kind  suffice  without  turning  to  the  historians  and  the  poets  for 
excitations  which  lead  to  debauch  and  vanity  V ’  Sermons  often 
fall  on  deaf  ears,  but,  as  we  shall  see,  the  minds  of  those  Pari¬ 
sian  students  had  already  been  molded  by  various  other  influ¬ 
ences  so  that  it  was  easy  for  them  to  do  for  once  as  their 
preacher  bade  them.  Time  and  time  again  protests  also  arose 
against  the  positively  indecent  literature  of  Pome.  Some  of 
the  best  disciples  of  the  famous  schools  of  Chartres,  notably 
Peter  of  Blois  (d.  1204),  seriously  injured  the  cause  of  the 
classics  by  writing  light  and  scurrilous  verses  which  the  moral¬ 
ists  of  the  age  pointed  to  as  the  results  of  familiarity  with 
the  Poman  poets. 

(2)  Especially  in  the  twelfth  century  a  good  deal  of  excellent 
Latin  literature  was  written  which  deservedly  became  popular. 
Just  as  the  pagan  poets  were  often  crowded  out  of  the  schools  by 
the  early  Christian  poets  such  as  Prudentius  and  S'edulius,  so 
now  the  works  of  modern  authors  frequently  displaced  the  clas¬ 
sics  or  at  least  were  read  side  by  side  with  them.  The  most  re¬ 
nowned  of  these  was  the  Alexmdreis  of  Gautier  de  Lille 
1176-1179),  a  Latin  epic  poem  recounting  the  deeds  of  Alexan¬ 
der  the  Great.  Llenri  de  Gard  (d.  1295)  wrote  that  in  his  day 
the  Alexandreis  was  read  to  such  an  extent,  that  on  this  account 
the  ancient  poets  were  neglected.  A  good  deal  of  excellent  lit- 

i  Sermo  coram  scolari'hus.  Ms.  Bibl.  Nat.  Lat.  17509  fos.  31,  32.  Trans¬ 
lated  in  Lecoy  de  la  Marche,  La  Chaire  Frangaise  au  Moyen  Age,  pp. 
474-475. 


'316  Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 

-erature  in  the  vernacular  was  also  produced  at  this  time,  espe¬ 
cially  in  France,  but  since  none  of  it  was  ever  admitted  into  the 
schools,  where  Latin  alone  prevailed,  its  rivalry  with  the  Latin 
classics  is  hard  to  trace. 

(3)  The  thirteenth  century  was  in  many  ways  an  era  of 
science.  Contact  with  the  East  in  general  and  the  Mohamme¬ 
dans  in  particular,  brought  about  by  the  Crusades,  had  quickened 
scientific  interest  in  the  West.  Towards  the  end  of  the  twelfth 
century  the  Engishman  Daniel  de  Morlai  went  to  Spain  to  learn 
science  from  the  famous  Arab  teachers  at  Toledo.  About 
this  time  the  natural  philosophy  of  Aristotle  was  introduced 
into  Western  Europe  and  became  an  Important  stimulus  to 
scientific  study  and  investigation.  The  branches  of  the  qwad- 
rivium  seem  to  have  been  fairly  popular  at  Paris  for  Jacques  de 
Vitry  preached  against  them  as  vain  learning  in  the  same  ser¬ 
mon  in  which  he  denounced  the  classics.  In  the  “Battle  of  the 
Seven  Liberal  Arts ”  Astronomy  decided  the  day  by  flinging 
her  lightning  among  the  tents  of  the  authors  of  Orleans.  The 
scientific  trend  of  the  age  may  be  seen  in  the  works  of  Albert 
the  Great,  but  above  all  in  those  of  Eoger  Bacon,  in  many  ways 
the  most  remarkable  man  of  the  thirteenth  century.  But  there 
imust  have  been  many  minor  lights  in  science  like  that  Peter  of 
■Maricourt  whom  Eoger  Bacon  met  at  Paris  and  whom  he  de¬ 
scribed  as  a  true  experimental  scientist.  This  scientific  move¬ 
ment  did  not  bear  much  fruit  in  the  work  of  medieval 
universities,  but  while  it  was  in  its  vigor,  it  helped  to  detract 
interest  from  classic  literature. 

(4)  The  practical  studies  of  medicine  and  law  rose  to  such 
importance  that  they  became  the  foundation  stones  of  many 
large  universities.  Indeed,  civil  or  canon  law,  or  both,  were 
taught  at  all  the  medieval  universities  whereas  not  even  one- 
half  of  them  had  a  faculty  of  theology.  These  branches  exer¬ 
cised  great  attraction  by  the  prospect  of  pecuniary  gain  which 
they  held  out  to  students.  Hence  in  their  eagerness  to  study 
law  or  medicine  students  not  only  neglected  the  ancient  authors, 
but  often  failed  to  acquire  the  necessary  elements  of  grammar. 
‘“The  Battle  of  the  Seven  Libetal  Arts'  speaks  of  the  physi- 
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cians  and  the  chirurgeons  of  Paris  as  enemies  of  the  good  old 
authors.  The  competition  of  law  with  the  classics  is  especially 
apparent,  even  at  Paris.  Gerald  de  Barri  recalled  how  he  once 
heard  a  certain  professor  at  Paris  proclaim  before  a  multitude 
of  students  that  the  evil  days  had  come  which  the  sibyl  had 
foretold  in  her  prophecy,  “The  days  will  come,  woe  to  them, 
when  law  will  obliterate  the  study  of  letters.”  If  such  was 
the  effect  of  law  on  literary  studies  at  Paris  what  must  it  have 
been  at  Bologna  !  The  absence  of  the  classics  at  that  great 
Italian  university  during  the  thirteenth  century  must  in  the  first 
instance  be  attributed  to  the  overwhelming  importance  of  law. 
We  have  already  seen  how  Orleans,  renowned  for  classics  in  the 
first  half  of  the  thirteenth  century,  in  the  fourteenth  Was  known 
only  for  law. 

Closely  related  to  law,  although  not  a  part  of  it,  was  another 
competitor  of  the  ancient  classics,  namely  the  ars  dictaminis  or 
the  art  of  writing  letters  and  formal  documents.  This  too  was 
a  lucrative  study  since  it  prepared  its  votaries  for  positions  in 
the  chanceries  of  church  and  state.  At  Bologna  it  gradually 
usurped  almost  the  whole  field  of  the  arts.  In  France  also  it  be¬ 
came  very  popular.  Students  at  Orleans  deserted  classical 
poetry  and  even  theology  to  devote  themselves  to  it.  Ponce  de 
Provence,  a  famous  itinerant  professor  of  the  art  came  to  Or¬ 
leans  about  1250  promising  his  students  that  he  would  pass 
by  the  fables  of  the  authors  and  lead  them  directly  to  that  pearl 
of  knowledge,  the  ars  dictaminis. 

(5)  After  all,  however,  the  most  important  cause  of  the  de¬ 
cline  of  the  classics  and  of  purely  literary  pursuits  generally 
was  the  rise  of  dialectics  to  undisputed  eminence  among  the 
arts.  This  is  true  especially  because  the  reign  of  Aristotle  be¬ 
came  most  absolute  in  northern  France  where  the  humanistic 
tendencies  had  been  strongest. 

At  first  there  was  no  active  antagonism  between  dialectics  and 
the  authors.  Abelard  himself  had  a  due  regard  for  the  achieve¬ 
ments  of  classical  times  and  probably  first  awakened  in  his  fa¬ 
mous  pupil,  John  of  Salisbury,  a  sense  of  the  importance  of 
ancient  literature.  But  the  interest  in  speculative  thinking 
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became  too  absorbing  to  allow  tlie  study  of  the  authors  to  re¬ 
main  important.  By  gradual  stages  it  simply  monopolized  the 
field  of  higher  learning  in  the  north  of  Europe  and  the  literary 
and  classical  tendencies  of  Chartres  and  Orleans  died  a  death 
of  sheer  starvation. 

The  change,  however,  did  not  take  place  without  strong 
protests  from  many  sides.  The  works  of  John  of  Salisbury  are 
full  of  sane  and  vigorous  denunciations  of  the  foolish  warfare 
of  mere  words  without  a  previous  foundation  in  real  learning. 
He  lamented  that  students  praised  only  Aristotle  and  despised 
Cicero.1  Nevertheless  he  was  still  hopeful  and  firmly  believed 
that  he  could  convince  his  contemporaries  of  the  value  of  literary 
studies.  Many  more  examples  illustrating  the  same  view 
might  be  drawn  from  Peter  of  Blois,  Jean  de  Hauteville,  Alex¬ 
ander  Neckam  and  Gerald  de  Barri.  As  the  thirteenth  century 
advanced,  however,  the  protests  ceased  and  the  dominance  of 
Aristotle  was  absolute  and  unassailed. 

These  are  the  definable  causes  which  led  to  neglect  of  the  clas¬ 
sics  at  the  medieval  universities.  There  may  have  been  other 
causes,  less  tangible  but  of  considerable  weight.  It  should 
be  remembered  that  the  twelfth  and  thirteenth  centuries  com¬ 
prised  an  era  of  great  material  development.  In  many  ways  a 
“backwoods”  Europe  was  being  transformed  into  a  Europe  with 
large  well-built  cities  and  highways  for  travel  and  commerce. 
It  is  always  well  worth  while  to  reflect  upon  the  bearing  gen¬ 
eral  conditions  of  life  may  have  upon  such  a  particular  subject 
as  we  have  in  hand. 

As  we  approach  the  period  of  Petrarch  and  Laurentius  Valla 
our  curiosity  is  naturally  aroused  to  see  what  part  the  universi¬ 
ties  took  in  the  revival  of  learning.  In  the  first  quarter  of  the 
fourteenth  century  several  doctors  were  installed  at  the  uni¬ 
versity  of  Bologna  to  lecture  on  Virgil,  Cicero,  Statius,  Lucan 
and  Ovid.  This  was  a  fair  promise  but  it  had  no  fulfillment. 
Later  in  the  same  century  and  in  the  next  the  university  took 
practically  no  part  in  the  humanistic  movement  which  was  stir¬ 
ring  all  about  it.  A  more  pronounced  classical  revival  occur- 


i  Entheticus,  112. 
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red  at  Paris  in  the  second  half  of  the  fourteenth  century  but 
that  too  was  sporadic  and  had  no  permanent  results.  In  Eng¬ 
land,  Oxford  became  the  center  of  a  group  of  humanists  who 
had  received  their  inspiration  from  Italy.  But  on  the  whole 
the  courses  of  study  at  the  universities  were  scarcely  at  all  mod¬ 
ified  prior  to  1500.  Dating  from  the  very  end  of  the  fifteenth 
century  we  have  a  program  of  studies  offered  by  a  master  of 
arts  at  Montpelier,  which  is  entirely  humanistic  in  character. 
Aristotle  is  set  aside  entirely,  logic  and  philosophy  are  slight¬ 
ed  whereas  the  main  stress  is  laid  upon  oratory  (ars  oratoria) 
which  comprises  the  study  of  a  considerable  number  of  classical 
authors.1  This  however,  is  an  almost  isolated  exception  which 
proves  the  rule  that  the  medieval  universities  had  very  little  to 
do  with  the  humanistic  movennent  of  the  fourteenth  and  fif¬ 
teenth  centuries. 


i  Founier— Statutes,  No.  1206,  p.  278.  (1496) 


THE  ANIMAL  EFFIGIES  OF  WISCONSIN  AND  THE 
TOTEM  SYSTEM. 


STEPHEN  D.  PEET. 

The  animal  effigies  of  Wisconsin  may  he  treated  in  two  ways 
— 1st — as  specimens  of  the  imitative  art  which  prevailed  among 
the  people ;  2nd — as  illustrations  of  one  of  the  many  and  varied 
forms  of  Totemism.  This  word  Totemism  is  not  very  familiar 
even  to  scientific  men — and  to  the  people  in  general  is  Worse 
than  Greek  for  it  is  not  found  in  any  of  the  ancient  languages 
nor  in  many  of  the  modem.  It  has,  however,  been  discovered, 
in  so  many  nations  and  tribes,  that  ethnologists  regard  it 
almost  as  a  fundamental  system  and  one  which  may  be  found 
in  nearly  all  rude  and  primitive  races.  This,  however,  can  he 
said  of  the  animal  effigies — that  they  are  peculiar  to  the  state 
of  V/isconsin,  and  are  not  known  as  well  as  they  should  he. 

One  reason  for  this  is  that  the  effigies  are  scattered  over  the 
different  parts  of  the  state,  generally  in  the  forests  and  fields, 
and  at  the  present  time  are  so  worn  down  that  an  ordinary 
person  would  not  recognize  this  shape,  and  could  not  trace  out 
the  system  which  was  contained  in  them.  In  this  respect  they 
differ  very  much  from  the  totem  poles  on  the  northwest  coast. 

,  These  poles,  so  called,  have  been  transported,  and  placed  in  the 
various  museums  — and  have  become  objects  of  great  curiosity. 
But  the  effigies  have  become  worn  down — many  of  them  have 
lost  their  shape — and  no  one  notices  them,  unless  special  atten¬ 
tion  is  called  to  them.  The  object  of  the  writer  is  to  give  a 
brief  description  of  the  effigies  as  they  were  when  seen  by  him, 
and  their  shapes,  relative  positions,  and  purpose  or  object  were 
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carefully  studied  and  the  system  contained  in  them,  as  far  as 
possible,  made  out. 

It  is  maintained  by  the  writer  that  there  is  a  remarkable  re¬ 
semblance  between  this  symbolism  which  is  embodied  in  the 
animal  effigies  and  that  which  prevailed  in  the  far  east,  and 
which  can  be  recognized  in  the  symbols  of  the  constellations 
which  have  come  down  to  us  from  the  most  ancient  times. 

More  than  this,  there  are  geometrical  figures  embodied  in  the 
mounds  of  Ohio  and  elsewhere  which  correspond  with  those 
which  are  found  in  Europe  and  which  seem  to  belong  to  a  sys¬ 
tem  which  is  nearly  as  old  as  the  animal  figures. 

There  is  also  a  resemblance  between  the  pyramids  of  Mex¬ 
ico  and  Central  America  and  those  found  in  Babylonia.  This 
may  seem  like  carrying  the  subject  far  afield,  but  it  gives  force 
to  another  comparison  which  has  already  been  drawn,  and  which 
has  been  brought  to  the  notice  of  the  members  of  the  Academy 
of  Science.  This  resemblance  between  the  totems  which  were 
embodied  in  the  effigies  and  the  tribal  emblems  which  were  so 
prominent  in  the  dying  words  of  the  patriarch  Jacob. 

This  broad  view  is  of  especial  importance  in  the  mind  of  the 
writer. 

The  details  of  exploring  and  plotting  of  the  animal  effigies 
were  carried  out  by  the  various  surveyors  such  as  Dr.  I.  A.  Lap- 
ham,  W.  M.  Canfield  and  the  earlier  surveyors  who  were  laying 
out  the  township  lines  under  the  direction  of  the  United  States 
government. 

But  no  one  has  undertaken  to  show  the  resemblance  between 
the  system  embodied  in  the  effigies  and  that  system  which  is 
known  to  have  prevailed  in  the  land  of  the  east. 

There  are  today  tribes  in  Arabia  which  have  the  names  of 
animals  to  designate  them,  and  they  have  retained  to  a  degree 
the  same  tribal  organizations  which  prevailed  thousands  of 
years  ago. 

Now,  this  parallel  development  of  the  totem  system  which 
can  be  recognized  by  a  study  of  the  different  systems  which  have 
existed  in  various  parts  of  the  world,  and  different  periods  of 
time  is  certainly  worthy  of  attention,  for  it  is  suggestive,  and 
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may  furnish  the  clew  by  which  the  effigies  themselves  may  be 
better  understood. 

One  may  examine  the  valuable  hooks  which  were  published 
years  ago,  among  the  Smithsonian  contributions  and  find  that 
the  effigies  of  Wisconsin  were  tolerably  well  described;  but  the 
geometrical  figures  of  Ohio  were  also  described  and  the  two  sys¬ 
tems  were  shown  to  be  very  different. 

Is  it  not  probable  that  there  were  two  systems  or  possibly 
more,  among  the  tribes  of  the  east,  as  there  were  among  the 
tribes  of  America? 

As  works  of  art  they  were  very  attractive,  for  they  seemed 
to  represent  attitudes  which  were  not  often  taken  by  the  animals,, 
and  yet  the  animal  life  was  brought  out  very  clearly. 

It  has  occurred  to  the  writer  that  it  was  not  more  difficult  for 
the  partriarch  Jacob  to  take  a  view  of  the  land,  with  which  he 
had  become  so  familiar  and  where  his  twelve  sons  had  dwelt  be¬ 
fore  they  removed  to  Egypt,  than  it  was  for  these  wild  tribes  to 
indicate  the  animal  life  which  prevailed  in  this  region. 

The  Ethnological  Bureau  under  Maj.  Powel,  sent  Dr.  C.  T. 
Thomas  to  examine  the  work  of  plotting  the  effigies  which  had 
been  done  by  two  or  three  young  men. 

The  writer  accompanied  Dr.  Thomas  on  a  trip  to  Prairie  du 
Chien  and  the  region  where  Jefferson  Davis  at  one  time  had 
dwelt. 

On  the  high  ridges  between  the  Kickapoo  Piver  and  the 
Mississippi  ther  were  many  groups  and  game  drives  with  effi¬ 
gies  of  the  buffalo  and  bear  mingled  with  them. 

It  was  an  easy  matter  to  trace  out  the  habits  of  the  animals 
amid  those  groups,  and  to  the  writer  it  became  pain  that  it  was 
the  habitat  of  a  particular  clan  whose  totem  or  clan  emblem  was 
placed  near  the  game  drives. 

There  were,  however,  no  such  circles  and  squares  as  have  been 
found  in  Ohio,  and  which  marked  the  villages  of  that  region. 

The  grades  of  society  and  the  stages  of  progress  became  very 
apparent  from  the  comparison  which  was  easily  drawn  be¬ 
tween  the  results  of  early  explorations  in  the  state  of  Ohio  and 
those  of  succeeding  explorations  in  the  state  of  Wisconsin. 
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There  was  no  appropriation  ever  received,  and  no  salary  se¬ 
cured.  No  opportunity  was  given  to  carry  out  the  comparison 
on  broad  lines,  but  the  more  the  subject  has  been  investigated 
the  more  clearly  has  the  resemblance  become  apparent. 

There  is  a  wide  difference  between  the  animal  effigies  of 
Wisconsin  and  the  peculiar  symbolism  embodied  in  the  totem 
poles  of  the  north  west  coast.  The  latter  belong  to  a  com¬ 
plicated  system  which  resembles  that  found  in  the  islands  of 
of  the  Pacific,  yet  the  comparison  helps  one  to  see  the  differences 
in  the  totem  system  as  it  has  developed  in  different  parts  of  the 
world. 

It  is  not  claimed  that  the  totem  system  of  Wisconsin  was 
derived  from  that  of  Arabia,  nor  from  the  tribes  of  the  Pacific 
islands,  but  it  is  not  very  absurd  to  believe  that  the  various 
systems  grew  up  in  parallel  lines. 

There  is  perhaps  more  truth  contained  in  these  effigies,  and 
emblems  than  has  been  dreamed  of;  but  the  key  to  the  system 
found  in  Wisconsin  is  in  danger  of  being  lost,  from  the  fact 
that  so  many  of  them  have  been  destroyed. 

The  microscope  and  the  telescope  are  in  the  hands  of  natura¬ 
lists  and  astronomers.  The  archaeologist  has  no  instrument 
by  which  he  can  bring  order  out  of  confusion,  or  restore  the 
missing  links  in  this  problem. 

Anatomists  may  study  the  intricacies  of  the  human  system 
and  undertake  to  solve  the  problem  of  life,  but  these  figures 
which  were  once  scattered  over  the  length  and  breadth  of  this 
land  and  contained  a  system  with  many  variations,  cannot  be 
studied  with  any  satisfaction  because  so  many  of  them  have 
been  destroyed. 

Life  is  not  in  them,  and  the  people  who  built  them  have  dis¬ 
appeared  or  have  changed  their  habits  and  the  clue  to  the  prob¬ 
lem  is  in  danger  of  being  lost.  And  yet  the  totem  system  is 
becoming  more  important  and  suggestive  every  day. 

Such  writers  as  Andrea  Lang  of  England,  R.  H.  Matthews  of 
Australia,  W.  S.  Bostcoyne  formerly  of  Babylonia,  Glaser, 
formerly  of  Arabia,  have  studied  the  totem  system  and  much 
information  has  been  furnished.  Mr.  James  Deans,  on  the 
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northwest  coast,  and  others  in  distant  regions  have  studied  the 
crests.  Mr.  Chas.  E.  Brown  is  studying  the  effigies  nearer  by. 

It  is  to  be  hoped  that  th©  problem  will  be  understood  and  the 
importance  of  the  preservation  of  the  effigies  will  be  appreciated. 

The  difference  between  the  effigies  of  Wisconsin  and  the 
circles  and  squares  of  Ohio  reminds  us  of  the  difference  be¬ 
tween  animal  worhip  and  sun  worship  for  the  effigy  builders 
were  hunters — but  those  who  constructed  the  circles  and  squares 
were  villagers  who  depended  upon  agriculture  and  were  sun 
worshipers. 


MODERN  EXHIBITIONAL  TENDENCIES  OF  MUSEUMS 
OF  NATURAL  HISTORY  AND  -ETHNOGRAPHY 
DESIGNED  FOR  PUBLIC  USE. 


HENRY  L.  WARD. 

The  modem  museum  is  a  complex  institution;  the  product 
of  many  years  of  evolution  in  biology  and  geology  taken  in  their 
most  comprehensive  senses  and  also  of  a  special  science,  muse¬ 
ology,  that  has  but  recently  gained  sufficient  prominence  to  be 
designated  by  a  distinctive  name. 

There  have  been  many  and  profound  changes  during  the  last 
score  of  years  in  the  relationships  between  museums  and  the 
public  and  these  have  had  their  principle  outward  expression  in 
altered  conditions  in  the  exhibition  rooms.  Whether  these  have 
been  most  effected  by  a  normal,  internal  evolution  or  by  the 
reaction  to  external  stimuli  is  worth  considering  in  order  to  de¬ 
termine  which  has  been  the  more  potent  factor. 

Some  museums  have  been  established  in  a  commercial  spirit, 
either  in  expectation  that  the  admittance  fees  would  yield  a  pro¬ 
fit  or  that  they  would  prove  valuable  accessory  attractions  to 
some  establishment  of  a  different  character,  but  these  have  na¬ 
turally  been  in  charge  of  men  of  mediocre  or  low  scientific  at¬ 
tainments  and  have  had  little  apparent  influence  on  museum 
development. 

The  important  scientific  museums  have  been  in  charge  of  re¬ 
putable  scientists  each  with  his  cabinet  of  curatorial  specialists, 
and  not  a  little  of  the  speculative  advancement  of  natural  history 
and  a  large  amount  of  systematic  work  has  emanated  therefrom. 
The  successful  performance  of  such  work  induced  if  not  necessi- 
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tated  a  certain  withdrawal  from  the  public  which  not  unnatu¬ 
rally  engendered  an  indifference  to  its  wants  and  needs;  a 
position  from  which  the  public  was  looked  upon  as  being 
a  bore,  incapable  of  understanding  scientific  concepts  and  with 
whose  education  it  was  not  the  province  of  the  museum  to 
•concern  itself.  It  is  hut  natural  that  the  investigator,  busy 
with  the  collection  of  data  or  the  evolving  of  the  solution  of 
some  problem,  should  look  with  disfavor  upon  such  demands 
upon  his  time  as  might  he  made  for  the  benefit  of  a  public  with 
which  he  has  little  or  no  sympathy ;  and  I  am  convinced  that  the 
changes  that  have  recently  taken  place  in  the  attitude  of  mu¬ 
seums  towards  the  public  have  primarily  and  mainly  been  due 
not  to  the  voluntary  initiative  of  museum  employes  but  to  evolu¬ 
tions  of  the  various  environments  of  musums  reacting  upon 
these  institutions.  Probably  the  chief  influence  brought  to  hear 
on  this  adjustment  has  been  the  result  of  an  enlarged  conception 
of  the  rights  of  the  taxpayer  and  to  his  growing  insistence  that 
he  profit  by  them.  This  is  felt  in  many  more  or  less  intangible 
ways  but  very  directly  in  the  support  to  he  derived  from  public 
taxation  and  appropriation  and  from  private  bequest.  If  an 
institution  does  not  satisfy  the  public  their  lack  of  interest  in 
its  support  will  ere  long  become  apparent  in  a  most  disquieting 
and  disheartening  manner.  There  have  been  naturalists  in 
whose  investigations  the  public  seemed  to  manifest  sufficient  in¬ 
terest  to  furnish  financial  support  hut  rather,  perhaps,  on  ac¬ 
count  of  the  prestige  accruing  to  the  community  from  fostering 
such  research  than  because  of  a  real  understanding  of  the  work 
or  of  a  personal  interest  in  it,  hut  such  cases  have  been  largely 
due  to  the  personality  of  these  exceptional  men  and  not  unlikely 
in  a  considerable  extent  to  the  peculiarities  of  the  periods  in 
which  they  lived.  Very  likely  the  same  characteristics  that  won 
success  in  past  generations  would  fail  of  equal  support  if  trans¬ 
posed  to  the  changed  conditions  of  present  time. 

Aside  from  the  rapidly  growing  public  lecture  courses  of  mu¬ 
seums  the  exhibitional  department  is  that  which  most  intimately 
touches  the  public  and  is  that  in  which  the  science  of  museology 
finds  its  fullest  expression ;  consequently  it  is  very  essential  that 
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those  persons  having  to  do  with  the  arrangement  of  specimens 
for  exhibition  should  be  proficient  museologists.  This  has  not 
always  been  the  case  and  the  eminent  specialist  has  sometimes 
shown  himself  a  dismal  failure  in  the  exhibition  department 
of  the  institution  with  which  he  is  connected,  a  condition  lead¬ 
ing  to  a  regrettable  lack  of  harmony  between  himself  and  the 
efficient  museum  director. 

ISTot  many  years  ago  little  or  no  attempt  was  made  to  attract 
and  hold  the  interest  of  the  layman  and,  by  arrangement  and 
label,  interpret  to  him  some  of  the  knowledge  that  scientists  had 
learned  concerning  the  specimens  shown.  Such  a  catering  to  the 
unelect  was  apparently  not  considered  advisable  and  it  almost 
seems,  as  we  look  back  upon  that  period,  as  if  the  museums 
feared  to  lose  the  respect  of  the  multitude  if  they  stooped  to  be 
comprehensible. 

The  conservatism  of  human  nature  and  the  restraining  in¬ 
fluence  of  authority  not  unlikely  in  a  large  measure  accounts 
for  the  reluctance  of  some,  who  must  long  ago  have  appreciated 
the  inefficiency  of  their  exhibits,  to  break  away  from  the  time 
honored  precedent  bearing  the  stamp,  of  authority  as  methods 
employed  by  prominent  naturalists.  To  one  whose  interests  are 
confined  to  investigation  and  to  whom  time  spent  on  educating 
others,  unless  they  in  turn  are  to  become  investigators,  seems 
wasted,  the  sacrifice  of  time  and  thought  on  the  preparation  of 
exhibits  for  the  general  public  must  be  distasteful;  and  thus 
we  may  logically  account  for  the  fact  that  some  eminent  spec¬ 
ialists  have  proven  hopelessly  inefficient  in  this  important  feat¬ 
ure  of  museum  work  and  are  out  of  sympathy  with  and  even 
deprecate  modern  exhibitional  tendencies. 

Most  of  the  larger  museums  of  today  are  to  a  considerable 
extent  supported  by  public  funds  and  more  particularly  is  this 
so  in  their  departments  of  public  exhibition  in  which  the  people 
in  general  are  naturally  most  especially  interested.  Also  there 
is  a  growing  movement  in  the  establishment  of  municipal  mu¬ 
seums  which  is  well  marked  here  in  Wisconsin  so  that  a  discus¬ 
sion  of  these  matters  before  this  assemblage,  representative  of 
the  scientific  associations  of  the  state  and  presumably  much 
23— S.  &  A. 
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interested  in  the  scientific  education  of  the  masses,  may 
not  he  untimely.  The  museum  that  receives  little  or  no 
support  from  public  funds  naturally  owes  little  or  nothing 
in  that  direction  and  so,  in  the  arrangement  of  it  exhibits,  is 
free  to  disregard  their  special  needs ;  hut  when  this  support  con¬ 
stitutes  a  material  part  of  or,  as  in  some  cases,  its  entire  income 
then  the  museum  is  under  moral  obligations  to  discharge  its 
debt  in  the  fullest  possible  degree  by  rendering  special  service 
to  the  public. 

In  order  to  set  before  you  the  change  in  attitude  in  the  one 
matter  of  admission  I  will  quote  from  a  hook  published  in  1778, 
by  John  and  Andrew  Van  Rymsduck,  entitled  “Museum  Bri- 
tannicum”,  being  a  guide  to  the  then  25  year  old  British  Mus¬ 
eum,  in  which  the  following  directions  are  given  for  those  wish¬ 
ing  to  view  the  collections:  “Vow  in  respect  of  knowing  the 
method  of  applying  to  see  the  British  Museum,  it  is  by  deliver¬ 
ing  in  a  list  of  the  Christian  and  surnames  of  each  Person,  with 
their  titles,  rank,  Profession,  and  places  of  abode,  to  the  Por¬ 
ter’s  Lodge,  at  the  left  Entry  within  the  Gate,  who  will  enter 
them  in  a  Book;  the  Principal  Librarian  orders  the  Day  and 
Hour  for  the  Tickets  to  be  fixed  upon,  which  when  sent  for  are 
delivered. 

“Vo  more  than  fifteen  Persons  are  permitted  at  one  Time, 
and  two  hours  allowed  for  viewing,  and  as  most  Company’s  love 
to  go  together,  the  fewer  in  Vumber,  the  list  is,  the  easier,  they 
will  serve  to  compleat  the  Vumber  of  Fifteen,  and  the  sooner 
they  stand  a  chance  of  being  admitted. 

“Such  as  have  obtained  Tickets  and  cannot  come,  are  earn¬ 
estly  desired  to  return  them  to  the  Porter  as  early  as  they  can 
that  others  may  be  entered  in  their  Stead. 

“After  a  list  has  been  entered  in  the  Book,  if  the  Tickets  are 
not  fetched  away,  at  the  latest  by  Ten  in  the  Morning,  the  Day 
before  the  Time  of  admission,  they  will  be  otherwise  disposed 
of;  and  no  Regard  will  be  paid  to  such  Lists  as  require  the 
Tickets  to  be  sent  to  any  of  the  Parties. 

“If  any  one  comes  with  another  Person’s  Ticket,  it  is  ex¬ 
pected  that  they  acquaint  the  Officers  with  it,  in  order  to  have 
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the  Name  changed;  and  the  Officers  may  turn  away  any  one 
that  shall  presume  to  get  Admittance  under  a  fictions  Name  or 
Character.” 

These  regulations,  you  will  recollect,  were  enforced  in  restric¬ 
tion  of  the  use  of  the  nation’s  museum  by  the  citizens  thereof. 
There  has  been  since  then  a  progressive  liberalizing  of  these  mat¬ 
ters,  but  I  believe  that  it  remained  to  very  recent  times  to  give 
the  fullest  practicable  use  of  museulm  exhibits  free  to  the  public. 
In  fact,  to  the  best  of  my  knowledge,  the  Public  Museum  of  the 
City  of  Milwaukee  was  the  first  institution  of  this  nature  to 
throw  open  its  doors  for  the  free  admission  of  the  public  on 
every  day  of  the  year,  a  regulation  to  that  effect  having  been 
adopted  and  put  into  force  in  December  1905. 

Only  nineteen  years  ago  an  eminent  naturalist,  a  curator  in 
one  of  the  largest  museums  in  the  world,  replied  to  my  question 
whether  certain  restrictions  of  exhibition  were  not  rather  hard 
on  the  public,  with:  “The  public  be  damned.”  Such  an  atti¬ 
tude  has  long  since  been  abandoned  by  those  who  have  at  heart 
the  welfare  of  their  institutions  and  great  pains  and  expense  is 
lavished  on  those  parts  of  museums  designed  for  the  especial 
use  of  the  dear  public  and  they  are  admitted  at  all  reasonable 
times  with  the  least  possible  restrictions.  In  that  former  period 
of  museum  evolution  it  was  but  natural  that  the  ordinary  visi¬ 
tor  should  be  looked  upon  as  a  necessary  evil,  a  person  who  un¬ 
fortunately  had  to  be  admitted  because  he  helped  to  pay  the  mu¬ 
seum’s  running  expense;  but  it  would  have  been  too  much  to- 
expect  that  he  should  be  particularly  considered  in  the  selection 
and  labeling  of  the  specimens  placed  on  exhibition ;  and  as  such 
a  short  time  has  elapsed  since  these  days  it  is  hardly  to  be  ex¬ 
pected  that  a  very  general  concordance  of  opinion  would  be 
reached  as  to  just  what  it  is  best  to  do  for  the  public. 

During  the  past  year  some  of  these  questions  have  been  dis¬ 
cussed  in  “ Science”1  and  at  the  meeting  of  the  American 
Association  of  Museums  held  in  Pittsburg,  June  4-6,  1907,  a 
symposium  on  “The  Evolution  and  Aims  of  Museums  of  Art 
and  Science”  was  held2  which  made  apparent  a  fact  that  I 
had  previously  called  attention  to  in  “Science, ”i.  e.,  that  there 
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was  a  lack  of  homogenity  of  ideas  among  museum  workers  as  to 
the  proper  aim  of  the  exhibition  series.  The  parting  line  has 
on  one  side  of  it  practically  all  of  the  directors  of  museums  who 
have  expressed  an  opinion  and  a  fair  number  of  curators ;  while 
on  the  other  hand  are  a  respectable  number  of  curators  whose 
scientific  attainments  are  such  as  to  bespeak  careful  considera¬ 
tion  for  their  views.  By  some  of  these  latter  it  is  maintained 
for  anthropology,  that  all  specimens  (including  in  many  in¬ 
stances  scores  of  duplicates)  should  he  placed  on  exhibition  both 
to  insure  their  preservation  and  so  that  anyone  wishing  to  make 
a  detailed  study  can  see  them  without  the  necessity  of  apply¬ 
ing  for  admission  to  study  rooms.  Another  feature  is  perhaps 
best  epitomised  by  a  leading  authority  in  anthropology  in  a  pri¬ 
vate  letter  in  which  he  writes:  “Do  not  make  the  mistake  of 
arranging  an  exhibit  to  illustrate  a  theory  as  to  man’s  cultural 
development  but  show  the  facts  as  you  find  them.” 

There  is  very  little  to  be  urged  in  favor  of  the  first  of  these 
propositions  but  much  that  might  be  said  in  favor  of  the  latter 
•and  yet  it  is  not  convincing  because  it  seems  applicable  to  a  dif¬ 
ferent  phase  of  museum  development  than  that  under  consid¬ 
eration.  It  appears  to  be  more  appropriate  for  research  mu¬ 
seums,  or  perhaps  we  had  better  say  University  museums,  than 
for  those  that  are  to  be  mainly  used  by  the  unspecialized,  and  to 
a  great  extent  uninstructed  public. 

In  considering  this  matter  it  is  desirable  to  arrive  at  some 
knowledge  of  the  abilities  of  museum  visitors  to  understand 
technical  exhibits  or  to  get  information  out  of  mere  storehouses 
of  objects.  I  know  of  no  statistics  that  will  aid  much  in  this 
investigation  and  it  is  probable  that  statistics  compiled  at  one 
museum  would  but  poorly  represent  conditions  pertaining  at 
another. 

The  age  of  visitors  would  have  an  important  bearing  on  the 
question,  for  it  is  to  be  presumed  that  where  an  institution  is 
largely  patronized  by  school  children  it  would  be  found  that 
their  ability  to  abstract  was  inferior  to  that  of  adults.  Pre¬ 
sumably  the  younger  the  visitors  the  less  the  average  knowledge 
of  natural  history  or  anthropology,  and  the  less  they  can,  un- 
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assisted  by  descriptive  labels,  appreciate  the  collections.  Pas¬ 
sing  by  this  factor  and  considering  only  the  adults,  let  us  try 
to  reach  some  idea  of  the  proportion  of  those  visiting  an  Ameri¬ 
can  museum  who  by  training  have  some  particular  aptitude  for 
deriving  information  therefrom.  “ American  Men  of  Science” 
enumerates  about  4,000  scientists  in  North  America  while  “The 
Naturalists’  Universal  Directory,”  S.  E.  Cassino,  1905,  enum¬ 
erates  for  the  United  States  and  Canada  5,408,  a  list  that  in¬ 
cludes  astronomers,  chemists,  physicists,  and  others  not  specially 
interested  in  natural  history.  The  population  of  this  area 
taken  live  years  previous  to  the  appearance  of  this  directory 
was  79,366,582  or  one  naturalist  to  each  14,675  of  population. 
However,  as  there  are  many  scientists  not  included  in  this  list 
we  must  make  allowance ;  so  that  if  we  multiply  the  proportion 
already  obtained  by  ten,  thus  obtaining  in  round  numbers  one 
to  every  1,400  or  seven  one  hundreths  of  one  per  cent  of  popu¬ 
lation,  we  shall,  I  think,  be  making  an  exceedingly  liberal  esti¬ 
mate  of  the  proportion  of  those  instructed  in  the  natural  sciences 
and  anthropology  to  the  entire  population  and  perhaps  thereby 
also  arrive  at  something  near  a  fair  estimate  of  the  proportion 
of  the  people  visiting  an  ordinary  museum  who  are  especially 
equipped  to  grasp  its  import, — to  get  much  out  of  it  unassisted. 

This  percentage  is  so  small, — any  way  that  we  estimate  it 
we  must  find  it  small — that  it  is  almost  a  negligible  quantity 
and  we  are  warranted  in  saying  that  natural  history  museums 
for  the  public  are  for  non-scientific  and  largely  unscientific 
people.  If  this  is  true  then  the  exhibitions  should  be  so  re¬ 
stricted  as  not  to  unduly  weary  by  reduplication  nor  attempt  to 
show  so  many  kinds  of  things  of  any  class  that  the  untrained 
mind  will  be  incapable  of  grasping  or  assimilating  them;  con¬ 
sequently  the  storage  style  of  exhibit  must  be  dismissed  at  once 
as  unsuited  and  we  may  even  go  farther  and  carefully  select 
for  display  a  limited  number  of  specimens  from  the  undupli¬ 
cated  series,  reserving  the  remainder  for  study.  That  this  is 
not,  in  idea,  a  recent  innovation  may  be  seen  from  the  following 
account  of  the  work  of  Louis  Agassiz  in  the  early  days  of  his 
development  of  the  Museum  of  Comparative  Zoology,  in  the  fif- 
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ties  and  sixties:  “For  purposes  of  instruction  and  for  the  pop¬ 
ular  exhibition  of  animal  life,  Professor  Agassiz  departed  from 
the  usual  custom  of  one  great  systematic  series  with  very  many 
specimens  crowded  together,  and  established  the  principle  of 
the  selection  of  a  small  number  of  characteristic  forms,  associat¬ 
ing  recent  species  and  their  skeleton  in  juxtaposition  with  fossil 
forms.”3 

In  objection  it  may  be  urged  that  such  a  selection  necessi¬ 
tates  the  imposition  upon  the  public  of  th©  ideas  of  the  curator 
rather  than  that  the  exhibits  reflect  as  closely  as  possible  condi¬ 
tions  as  they  are  found  in  nature;  and  as  no  curator  is  omnis¬ 
cient  even  in  his  special  department  he  is  liable  to  err  by  paint¬ 
ing  in  his  exhibit  a  false  picture  of  natural  conditions.  That 
conditions  in  nature  as  they  are  found  to-day  may  very  imper¬ 
fectly  or  even  falsely  depict  conditions  as  they  existed  in  the 
past  must  be  evident  to  all  who  reflect  on  the  perishability  of 
many  objects.  “The  imperfections  of  the  geological  record” 
has  become  a  stereotyped  phrase  and  not  infrequently  has  it 
been  known  long  before  a  single  fragment  has  been  wrested 
from  the  rocks  that  a  certain  type  of  animal  must  have  existed, 
and  in  large  numbers.  Were  we  to  judge  the  Indians  of  the 
past  only  by  their  collected  remains  we  would  suppose  that  their 
use  of  wood  and  bone  was  very  slight  because,  particularly  for 
the  older  cultures,  such  remains  are  exceedingly  rarely  found. 

In  cases  like  these  were  it  possible  to  make  an  exhibition  liter¬ 
ally  showing  the  facts  as  they  are  found,  it  would  very  wrongly 
represent  conditions  as  they  formerly  existed ;  and  in  an  ulti¬ 
mate  analysis  this  restoration  of  a  biota  or  of  a  civilization  is 
the  object  of  such  exhibits  in  museums  of  the  character  under 
consideration.  In  museums  whose  contents  are  to  be  used  by 
scholars  for  study,  any  interpretations  of  this  sort  are  uncalled 
for  and  had  better  be  omitted,  for  in  them  the  student  is  ex¬ 
pected  to  elaborate  his  own  theory.  A  research  museum  is  to 
be  used  for  educational  purposes  but  is  not,  like  a.  public  mu¬ 
seum  educational ;  it  is  passive,  not  active.  However,  it  is  well 
to  recollect  that  inasmuch  as  a  museum  can  contain  but  a  sel¬ 
ected  few  of  the  specimens  obtainable  in  the  field  it  must  after 
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all  reflect  the  ideas  of  the  collectors  and  curators  as  to  which 
objects  are  worthy  of  preservation,  which  are  pertinent  to  some 
investigation;  in  other  words  the  specimens  are  almost  without 
exception  collected  and  selected  with  some  theories  as  to  their 
desirability  over  many  others  which  are  rejected,  and  therefore 
no  arrangement  of  them  could  very  well  reflect  conditions  as 
they  occur  in  nature.  A  collection  made  by  an  uneducated,  in¬ 
discriminate  gatherer  of  everything  movable  would  probably 
most  nearly  meet  this  impracticable  ideal.  We  can  perhaps 
show  an  Indian  grave,  the  immediate  setting  of  a  birds’  nest  or 
the  layout  of  a  fossil  skeleton  as  it  occurred  in  nature,  but  we 
can  not  hope  to  show  the  archeology  of  even  one  county  of  a 
state  in  all  its  possible  relationships  or  the  true  avian  ecology 
of  a  single  township  in  the  largest  museum  building  ever  con¬ 
structed.  Such  studies,  to  be  of  value,  must  be  made  in  the 
field.  The  museum  can  not  supplant  nature  as  a  primal  source 
of  information,  and  while  it  probably  should  attempt  to  illus¬ 
trate  the  manner  of  occurrence  of  many  things,  yet  after  all 
such  exhibits  must  be  for  pedagogical  convenience  or  popular 
education,  and  not  for  research,  and  consequently  are  probably 
oft’  times  improved  by  being  made  schematic  in  character. 

The  elder  Agassiz  was  wont  to  give  his  students  a  few 
scales  of  a  fish  which  they  studied  for  days  in  solitude  and  with¬ 
out  books  until  they  were  able  to  report  understanding!}^  to  the 
master.  This  method  is  not  generally  pursued  today,  albeit  that 
Agassiz’s  students  were  the  scientific  leaders  and  teachers  of  the 
last  generation.  His  methods  developed  naturalists,  but  his 
students  were  those  having  special  predilections  for  the  subject 
and  voluntarily  placing  themselves  in  his  hands  as  students. 

While  museums  for  the  public  may  be  and  undoubtedly  are 
aids  in  the  development  of  budding  naturalists,  yet  the  small 
number  of  these  is  a  negligible  quantity  and  as  a  general  state¬ 
ment,  it  may  be  said  that  the  making  of  naturalists  is  not  the 
aim  of  such  museums,  but  that  it  is  rather  to  ameliorate  the  ig¬ 
norance  of  the  general  public  in  a  manner  that  will  afford  it 
thoughtful  pleasure  both  in  the  museum  and  in  its  subsequent 
contact  with  nature.  We  doubt  that  this  can  be  done  by  the  ex- 
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hibition  of  specimens  bearing  only  name  and  place  labels.  The 
public  is  not  educated  to  the  point  where  it  can  get  many  or¬ 
derly  ideas  beyond  those  that  the  curator  has  arranged  for  its 
assimilation ;  to  them  collections  not  so  treated  are  largely  con¬ 
glomerations  of  curios. 

Probably  we  are  too  much  given  to  philosophising  on  insuffi¬ 
cient  data,  to-  developing  hypotheses  and  then  twisting  facts  to 
conform  to  them.  We  have  seen  one  factor  after  another 
brought  forward  as  the  dominating  one  in  evolution,  to  have  its 
day  and  sink  back  to  a  lower  and  probably  more  appropriate 
level.  We  have  seen  protective  coloration  in  everything  until 
we  can  find  that  one  animal  is  colored  in  a  certain  manner  for 
a  certain  environment  notwithstanding  that  another  occupying 
precisely  the  same  environment  may  be  quite  differently  colored 
and  yet  have  equal  necessity  for  protection ;  we  have  seen  won¬ 
derful  physical  and  instinctive  adaptations  whose  foundations 
were  in  misinterpretations  and  imagination,  so  that  we  are  in¬ 
clined  to  believe  that  we  have  not  infrequently  run  wild  on 
these  subjects  and  that  probably  a  museum  arranged  to  expound 
our  theories  of  to-day  would  have  to  be  rearranged  to-morrow  to 
keep  abreast  of  the  varying  phases  of  nature  interpretation. 

“The  reason  why”  is  of  great  interest  to  the  enquiring  mind. 
It  is  taught  in  our  schools  and  text  books  and  then  retaught  in 
a  different  manner  to  conform  to  later  investigation;  and  per¬ 
haps,  and  especially  if  we  consider  its  cliental,  it  is  no  worse 
for  a  museum  to  temporarily  teach  a  false  though  plausible 
doctrine  than  it  is  for  a  university  to  do  so. 

The  tendency  of  museums  has  set  strongly  in  the  direction 
of  popular  education  and  there  is  less  of  the  exhibition  of  things 
whose  interpretation  is  left  to  the  visitor  and  more  of  the  ex¬ 
position  of  ideas  illustrated  by  specimens.  This  method  is  not 
without  its  dangers  because  the  opportunities  for  an  injudicious 
curator  to  do  violence  to  nature  in  his  interpretation  of  her  are 
great  and  our  supposed  principles  and  laws  of  nature  of  to-day 
may  be  but  the  controverted  fancies  of  to-morrow ;  so  that  there 
is  need  of  the  best  talent  and  greatest  care  in  so  treating  a  col¬ 
lection. 
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There  is  no  gainsaying  that  a  museum  should  present  the 
facts  as  they  are  found  if  by  this  is  meant  that  it  should  not  pre¬ 
sent  as  fact  what  is  unsubstantiated  in  nature ;  but  if  the  public, 
unassisted  by  a  guide  or  lecturer,  is  to  get  at  an  understanding 
of  many  of  the  processes  of  nature  as  we  think  that  we  know 
them,  then  it  is  essential  that  there  be  a  marshaling  of  the  ob¬ 
jects  that  seem  to  prove  these  generally  accepted  interpretations 
of  the  processes.  There  should,  however,  be  no  straining  or  dis¬ 
tortion  of  the  indubitable  data  connected  with  the  specimens, 
and  theories  should  be  enunciated  as  such.  A  popular  treatise 
on  any  subject  must  make  a  careful  selection  of  the  information 
that  it  is  to  conveyt,  must  take  up  what  seem  to  be  the  more  im¬ 
portant  features  and  ignore  those  of  less  importance. 

To  be  encyclopedic  in  treatment  is  to  cease  to  be  popular  and 
results  in  repelling  rather  than  in  attracting  the  average  man; 
and  so  with  museums  it  is  conceived  that  the  way  to  be  assured 
of  conveying  a  fair  knowledge  of  a  subject  is  to  limit  the  ideas 
to  a  reasonable  number  that  it  is  deemed  worth  while  emphasiz¬ 
ing  and  then  by  display  and  labels  impressing  these  on  the  pub¬ 
lic  so  that  the  museum  management  may  be  confident  that 
something  more  than  a  hazy  idea  of  a  conglomeration  of  curios 
is  taken  away  by  the  visitor.  Though  the  principle  of  selection 
was  put  into  practice  in  this  country  about  fifty  years  ago  it 
apparently  has  until  lately  been  ignored  or  lost  sight  of  in  many 
quarters  while  in  a  few  others  the  idea  has  obtained  that  it  was 
wrong  in  principle.  Recently  the  question  has  come  up  for 
discussion  in  connection  with  the  fundamental  one  as  to  the 
aim  and  object  of  such  museums  as  we  are  discussing.  The 
question  involved  may  perhaps  be  stated  succinctly  as :  Whether 
it  is  well  for  a  museum  designed  for  the  public  to  be  an  undi¬ 
gested  reflection  of  nature  or  whether  it  is  not  better  to  make  it 
educational  ?  If  it  is  the  one  it  can  hardly  be  the  other. 

Some  time  since  it  was  impressed  upon  my  attention  that 
here  in  Wisconsin  it  was  generally  believed  by  librarians 
that  it  was  quite  the  proper  thing  for  libraries  to  establish  mu¬ 
seums  as  departments  of  themselves  and  that  anyone  was  capa¬ 
ble  of  administrating  them,  so  that  when  an  invitation  was  given 
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me  to  address  the  Wisconsin  Library  Association  at  La  Crosse 
in  February,  1907,  I  gladly  embraced  the  opportunity  to 
discuss  before  that  important  gathering  some  of  the  things  that 
a  museum  should  be,  the  wide  and  basic  differences  between 
libraries  and  museums  and  the  special  qualifications  requisite  in 
the  museum  man.4  The  cause  of  this  misappreciation  of  the 
museum  idea  by  librarians  apparently  is.  that  they  have  not  fol¬ 
lowed  the  evolution  of  these  institutions,  conceiving  them  still 
to  be  what  they  were  a  few  years  ago — mere  collections  of  ob¬ 
jects  rather  than  educational  institutions. 

Having  adopted  a  scheme  of  public  education  many  methods 
have  suggested  themselves  as  how  best  to  carry  it  out  and  catch 
and  hold  the  public’s  attention  and  interest.  In  some  instances 
it  has  been  conceived  that  the  conversion  of  a  museum  into  a 
gigantic  text  book  illustrated  by  specimens  was  the  proper 
eourse  to  pursue;  a  system  too  literally  in  accordance  with 
Goode’s  celebrated  dictum:  “An  efficient  educational  museum 
may  be  described  as  a  collection  of  instructive  labels,  each  illus¬ 
trated  by  a  well-selected  specimen.”5  Paraphrasing  this  we 
might  say  that  an  efficient  educational  museum  is  a  collection  of 
important  ideas  illustrated  by  judiciously  selected  specimens 
whose  import  is  indicated  by  carefully  worded  labels. 

Some  years  ago  it  was  common  museum  practice  to  exhibit 
series  after  series  of  natural  history  objects  each  accompanied 
by  a  label  giving  only  name  and  provenience,  and  as  if  to  accen¬ 
tuate  the  monotony,  but  in  reality  to  facilitate  comparison,  the 
animals  were  all  mounted  in  essentially  the  same  pose,  with 
the  left  side  towards  the  beholder.  A  case  of  these  was  a  tiring 
procession,  all  apparently  marching  to  the  left  but  going  no¬ 
where,  and  I  might  also  add,  leading  nowhere.  The  idea 
seemed  to  be  that  taxonomy  was  the  chief  end  of  zoology 
and  unfortunately  the  public  failed  to  take  a  very  lively 
interest  in  such  displays.  Ultimately  the  ambitious  taxider¬ 
mist  conceived  the  idea  that  he  was  practicing  an  art  rather 
than  merely  following  a  trade  and  he  developed  groups  of  ani¬ 
mals  which  depicted  something  of  their  habits  and  habitats; 
but  conservatism  frowned  on  these  early  ambitions.  As  late  as 
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1883  it  was  written:  “We  know  that  museum  authorities  per¬ 
sist  in  crying  out  against  groups,  hut  eventually  they  must  give 
way  and  admit  pieces  that  are  at  once  interesting  and  instruc¬ 
tive.”6 

The  idea  almost  seems  to  have  been  that  nothing  could  be 
instructive  that  was  interesting,  much  as  we  have  heard  the 
parallel  idea  expressed  that  nothing  that  was  palatable  could  be 
healthy;  which  undoubtedly  has  been  evolved  from  the  unde¬ 
niable  fact  that  most  medicines  are  distasteful.  Can  it  be  that 
the  old  museums  conceived  that  the  public  would  stand  for  a 
dose  of  science  as  unpalatable  as  one  of  medicine  ?  At  all  events, 
it  seems  to  have  been  a  rather  recent  inspiration  for  museums 
to  attempt  to  interest  and  captivate  the  public  and  instruct  it 
unawares.  We  do  this  with  the  miscellaneous  reading  of  our 
children  when  we  select  for  them  books  in  which  history  or  geo¬ 
graphy  or  some  other  school  subject  is  interwoven  and  disguised 
in  a  fascinating  story ;  and  while  many  of  the  visitors  of  a  free 
museum  are  still  children  the  rest  are  after  all  only  children 
grown  up  and  the  same  kind  of  allurements  will  cause  them  to 
swallow  the  dose  of  instruction. 

Having  once  grasped  the  advantages  of  taxidermic  groups 
in  bringing  out  zoological  facts  their  use  has  rapidly  become 
general,  almost  universal,  and  the  idea  has  spread  to  other  de¬ 
partments,  until  we  even  have  petrological  groups.  Science  has 
not  suffered  by  this  ;  the  taxidermy  of  our  museums  has  vastly 
improved  in  all  details  and  as  the  making  of  a  good  group  fre¬ 
quently  involves  more  detailed  knowledge  of  habits  and  habitats 
than  can  be  found  ready  at  hand,  the  studies  necessitated  have 
added  to  zoological  and  ecological  science.  Hext  to  mammals 
and  birds,  anthropology  has  most  availed  itself  of  this  style  of 
installation.  The  result  of  group  exhibition  is  that  the  visitor 
sees  a  certain  object  not  as  an  isolated,  unrelated  thing  but  in 
relation  to  other  objects,  in  a  reproduction  of  its  natural  envir¬ 
onment  and  in  connection  with  others  of  its  kind.  Only  those 
who  have  the  planning  and  making  of  such  groups  are  apt  to 
appreciate  the  many  details  in  which  not  hazy  generalizations 
but  exact  specific  knowledge  is  necessary,  and  can  therefore 
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fully  appreciate  how  much  more  such  groups  tell  and  suggest 
than  does  the  individual  specimen;  hut  it  must  be  apparent  to 
any  one  that  a  good  group  makes  a  much  stronger  and  more- 
lasting  impression  on  the  popular  visitor  than  does  the  single¬ 
specimen,  and  that  while  very  likely  he  fails  at  first  view  to> 
carry  away  a  consciousness  of  all  that  it  depicts  yet  he  certainly 
has  gotten  more  than  he  would  have  received  from  the  weari¬ 
some  procession  of  older  days.  The  striving  after  realism  of 
environment  has  called  into  co-operation  the  artist  and  the  me¬ 
chanic.  The  scenic  backgrounds  of  some  groups  are  worthy  of 
exhibition  as  works  of  pictorial  art. 

As  it  is  apparent  that  people  are  interested  in  motion  and 
that  live  animals  hold  the  attention  more  than  do  mounted  ones,, 
a  few  attempts  have  been  made  by  commercial  museums  to  in¬ 
troduce  motion  into  such  groups ;  but  as  these  motions  must  be 
monotonous  repetitions  of  mechanical  movements,  having  little 
real  similiarity  to  those  of  live  animals,  these  ventures  have  not 
met  with  success.  However,  it  is  probable  that  as  applied  to 
certain  phases  of  animal  dynamics  we  may  yet  see  its  success¬ 
ful  though  restricted  application  to  popular  museum  exhibition. 

The  use  of  the  phonograph  to  record  sounds  of  animate  and 
inanimate  nature  may  not  unlikely  he  a  museum  development: 
of  the  not  far  distant  future.  Our  popular  works  on  ornithol¬ 
ogy  find  it  necessary  to  indicate  by  musical  scale  and  words,  in 
a  most  unnatural  and  unsatisfactory  manner,  the  song  notes  of 
birds  which  could  he  much  better  imitated  by  phonograph. 
Half  the  impressiveness  of  some  mammalian  colonies  lies  in  the 
vocal  sounds  that  they  produce  and  everyone  is  interested  in 
the  speech  of  various  races  of  men. 

Live  exhibits  of  plants,  insects,  marine  and  fresh-water  in¬ 
vertebrates  and  of  reptiles,  batrachians  and  other  small  animals- 
have  for  some  years  found  acceptance  with  museum  men  as  val¬ 
uable  accessories  to  the  permanent  preparations. 

Attention  is  being  given  to  atmosphere,  and  we  find,  executed' 
or  planned,  rooms  in  which  the  whole  decoration  is  in  harmony 
with  the  exhibits  shown  so  that  we  are  aided  in  overcoming  the 
incongruities  due  to  the  transposition  of  the  counterfeit  of  na- 
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lure  or  the  artifacts  of  some  primitive  people  to  a  setting  reek¬ 
ing  of  the  ambitions  of  the  modern  architect.  A  pleasing  ex¬ 
ample  of  this  is  seen  in  the  hall  in  the  Museum  of  the  Brooklyn 
Institute  where  is  shown  the  civilization  of  the  Pueblo  Indians 
.amidst  surroundings  suggestive  of  their  habitat.  Pictures  and 
mural  paintings  are  valued  aids  in  this  harmonizing. 

In  extension  of  this  seeking  to  harmonize  surroundings  has 
been  a  special  development  of  case  installation  by  which  it  is 
attempted  to  segregate  a  particular  group  from  all  other  objects 
so  that  when  viewing  it  no  other  objects  can  be  seen  at  the  same 
time.  This  I  have  treated  of  more  extensively  elsewhere7 
and  will  merely  call  attention  to  the  distracting  effect  of  looking 
through  a  four-sided  glass  case  and  seeing  beyond  it  other  ob¬ 
jects  incongruous  to  those  contained  within  and  also  to  the  ob¬ 
scuring  glass  reflections  frequently  disfiguring  such  exhibits. 

There  is  also  a  noticeable  striving  after  the  abolition  of  the 
time  honored  shelf  exhibit.  It  needs  no  argument  to  demon¬ 
strate  the  inartisticness  of  the  apothecary-shop-like  arrangement 
of  specimens  on  wooden  shelves.  They  must  still  be  retained 
for  some  things  but,  many  times,  other  methods  of  installation 
are  greatly  preferable  and  have  been  used  in  most  modem  mu¬ 
seums,  though  the  abolition  of  the  shelf  has  not  yet  reached  its 
maximum  development.  In  line  with  this  are  a  multitude  of 
museum  details  as  lighting,  placement,  style  and  construction  of 
cases,  color  and  texture  of  background,  etc.,  etc.,  that,  while 
requiring  most  careful  attention  from  the  museum  man  and  go¬ 
ing  a  long  way  towards  making  or  marring  the  exhibits,  are 
hardly  proper  subjects  for  discussion  in  this  place. 

The  labeling  of  specimens  is,  however,  such  an  important 
feature  in  modem  museum  development  that  I  must  say  a  few 
words  upon  it  although  I  have  elsewhere  separately  treated  it  in 
some  detail.8  The  color  and  quality  of  paper,  style  and 
size  of  type,  color  of  ink  and  make  up  of  the  label  including 
proportions,  length  of  lines  and  spaces  between  them  have  much 
to  do  with  its  effectiveness  irrespective  of  what  it  may  say. 
The  artists  object  to  what  they  are  pleased  to  term  the  spotted 
effect  of  an  adequately  labeled  collection;  and  the  criticism  is 


340  Wisconsin  Academy  of  Sciences,  Arts  mid  Letters. 

not  without  weight;  but  the  objects  of  museums  of  art  and  of 
natural  history  differ  and  this  variance  has  been  well  expressed 
by  an  art  museum  man  in  a  definition  that  ran  about  as  fol¬ 
lows:  “The  object  of  a  museum  of  art  is  to  afford  thoughtful 
pleasure;  that  of  a  museum  of  natural  history  to  afford  pleas¬ 
urable  thought.”  Under  the  terms  of  this  concept  we  presume 
no  one,  not  even  an  artist,  will  presume  to  interdict  the  use  of 
labels  in  natural  history  museums. 

Various  attempts  have  been  made  to  harmonize  labels  with 
their  surroundings,  such  as  printing  in  gold  and  in  aluminum 
on  black;  printing  on  thin  tissue  paper  which  when  specially 
applied  to  the  background  is  itself  invisible,  leaving  only  the 
letters  as  if  directly  printed  on  the  back  of  the  case ;  hand  print¬ 
ing  on  glass,  etc.  These  various  devices  have  their  applicability 
under  varying  circumstances  and  may  tend  toward  a  more  ar¬ 
tistic  ensemble  without  detracting  from  the  legibility  of  the 
labels,  but  I  have  known  of  instances  where  the  curator  frankly 
avowed  that  he  did  not  expect  his  labels  to  be  read ! 

A  label  must  of  course  tell  what  the  object  is,  preferably  giv¬ 
ing  precedence  to  the  common  over  the  technical  name.  It 
must  give  the  prevenience  of  the  object  and  if  it  be  one  having 
sex,  state  which;  if  subject  to  seasonal  variation,  the  date  when 
taken  should  be  given.  These  are  essentials  that  must  be  on 
all  labels.  Other  features  such  as  geographical  distribution, 
food,  (if  an  animal),  migration  periods,  if  a  migratory  bird, 
use,  if  a  human  artifact  or  useful  object,  etc.,  may  be  given  or 
omitted  as  determined  by  the  size  allowed.  Tor  large  speci¬ 
mens,  classificatory  divisions,  and  set  groups,  where  larger  la¬ 
bels  are  permissible,  they  should  answer  the  questions  that 
would  likely  occur  to  an  intelligent,  non-scientific  person  and 
should  contain  such  other  matter  as  the  curator  thinks  should 
be  known.  By  anticipating  the  natural  queries  as  to  how  large 
a  mastodon  is,  how  long  ago  the  Mesohippus  lived,  etc.,  the  visi¬ 
tor  may  be  beguiled  into  reading  something  more  technical  than 
he  otherwise  would ;  but  by  all  means  the  label  should  avoid  the 
use  of  technical  terms  where  possible.  The  writer  should  re¬ 
member  that  his  readers  are  mostly  untechnical,  and  he  can  tell 
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in  a  clear  way  all  that  the  ordinary  student  wishes  to  know. 
The  growing  attention  being  paid  by  museums  to  their  labeling 
is  indicative  of  their  clearer  grasp  of  their  proper  mission  as 
educational  institutions. 

The  effect  on  the  exhibitions  of  the  halls  in  which  they  are 
contained  brings  up  the  question  of  museum  architecture,  but 
this  is  such  a  special  subject  replete  with  technical  details  that 
it  can  not  be  taken  up  here  except  to  repeat  the  warning  of  a 
former  director  of  the  Natural  History  department  of  the  Brit¬ 
ish  Museum :  “Beware  of  the  great  architect !”  an  expression 
that  finds  a  responsive  echo  in  the  brain  of  nearly  every  museum 
director  in  the  world,  for  most  museums  occupy  architects* 
buildings  which  differ  mainly  in  their  degrees  of  inappropriate¬ 
ness. 

Museums  have  entered  on  a  period  of  accelerated  evolution, 
and  are  rapidly  forging  ahead  to  their  proper  position  on  the 
crest  of  the  wave  of  popular  education  and  culture  that  is  sweep¬ 
ing  over  all  civilized  nations.  The  subject  is  one  that  should 
interest  us  all,  and  although  I  have  purposely  limited  this  essay 
to  but  one  of  the  various  phases  of  museum  activities, — exhibi¬ 
tion,  and  have  necessarily  treated  that  very  superficially,  I  trust 
that  I  have  succeeded  in  indicating  the  general  trend  of  such 
institutions  as  belong  to  the  restricted  class  under  consideration. 


1.  The  Anthropological  Exhibits  at  the  American  Museum  of 
Natural  History. 

George  A.  Dorsey,  Science  N.  S.  Vol  XXV,  pps.  584- 
589. 

The  Anthropological  Exhibits  in  the  American  Museum  of 
Natural  History. 

Henry  L.  Ward,  Science  N.  S'.  Vol  XXV,  pps.  745-746, 
Some  Principles  of  Museum  Administration, 

Eranz  Boas,  Science  N.  S.  Vol.  XXV,  pps.  921-933. 
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2.  The  Triple  Aim  of  Museums  of  Tine  Art. 

Benjamin  Ives  Gilman,  Proc.  Amer.  Ass’n  of  Museum, 
Vol.  1,  pps.  91-97. 

The  Aim  of  a  Public  Museum. 

Geo.  A.  Dorsey,  Proc.  Amer.  Ass’n  of  Museum,  Vol.  1, 
pps.  97-100. 

The  Aims  of  Museums,  with  Special  Deference  to  the  Public 
Museum  of  the  City  of  Milwaukee. 

Henry  L.  Ward,  Proc.  Am.  Ass’n  of  Museums,  Vol.  1, 
pps.  100-103. 

3.  Annual  Deport  of  the  Curator  of  the  Museum  of  Compara¬ 

tive  Zoology,  1906-1907. 

Samuel  Henshaw,  p.  3. 

4.  The  Library  and  the  Museum. 

Henry  L.  Ward,  The  Library  Journal,  Vol.  32,  pps 
307-311. 

5.  The  Principles  of  Museum  Administration. 

George  Brown  Goode,  Ann.  Dep.  Smith  Inst.,  1897,  U. 
S.  Hat’l  Mus.  II,  p.  220. 

6.  The  Taxidermists’  Exhibition. 

Anon.,  Ward’s  Hatural  Science  Bulletin,  Vol.  2,  Ho.  2, 
p.  13. 

7.  The  Exhibition  of  Large  Groups. 

Henry  L.  Ward,  Proc.  Amer.  Ass’n  of  Museums,  Vol. 
1,  pps.  68-71. 

8.  The  Labeling  in  Museums. 

Henry  L.  Ward,  Proc.  Amer.  Ass’n  of  Museums,  Vol, 
1,  pps.  42-44. 


THE  SCIENTIFIC  DEVELOPMENT  OF  TAXIDERMY 
AND  ITS  EFFECT  UPON  MUSEUMS. 


BY  GEO.  SHROSBREE. 

My  recollections  and  observations  of  the  Art  of  Taxidermy, 
date  back  to  about  the  year  1870.  Born  of  a  family  of  Taxi¬ 
dermists  of  the  “old  school,”  nearly  half  a  century  ago,  at  Lon¬ 
don,  England,  I  have  had  the  opportunity  ever  since  I  was  a 
young  boy,  with  the  exception  of  six  years  spent  in  the  British 
army,  of  working  at  Taxidermy,  commencing  with  the  crudest 
methods,  and  passing  through  the  various  stages,  up  to  the  pres¬ 
ent  time.  During  my  youngest  days,  the  following  method  was 
employed : 

Taking  the  skin  of  a  mammal,  which  had  been  roughly  pre¬ 
pared  with  salt  and  alum,  iron  rods  were  placed  in  the  legs. 
The  legs  were  then  stuffed  with  shavings,  straw,  or  almost  any¬ 
thing  that  was  at  hand.  A  thick  board  was  then  placed  in  the 
body  to  which  the  leg  irons  were  stapled  or  bolted;  also  a  rod 
to  support  the  head.  The  mammal  was  suspended  feet  up¬ 
wards  to  a  beam,  and  stuffed  full  of  straw  and  shavings,  the 
skin  being  sewn  up  when  no  more  could  possibly  be  crowded 
into  it.  The  specimen  was  then  stood  on  its  feet,  and  pounded 
into  shape  with  a  club. 

Next  came  the  straw  model,  which  was  made  by  bolting  the 
leg  and  neck  irons  to  a  beam,  and  using  either  the  natural  or 
artificial  leg  bones;  straw  was  then  bound  to  the  beam  and  to 
the  leg  bones,  and  sewn  through  and  through,  using  a  long  sail 
needle  and  twine.  Modeling  clay  was  spread  over  the  straw 
form.  This  was  a.  decided  improvement,  and  it  had  a  good  ef- 
24— S.  &  A. 
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feet  while  the  skin  was  still  wet ;  but  in  drying,  the  skin  would 
shrink,  and  pull  away  from  the  clay  form,  there  being  no  means 
of  fastening  the  skin  to  it,  but  still  this  was  a  step  in  the  right 
direction,  and  it  served  to  stimulate  taxidermists  to  further  ef¬ 
forts.  Later,  the  hollow  wooden  form  was  used,  a  center  board 
being  cut  to  conform  to  the  outline  of  the  body  of  the  animal 
to  be  mounted ;  side  pieces  were  then  placed  edgewise  to  the  cen¬ 
tre  board,  and  ordinary  lathing  being  nailed  to  them ;  excelsior 
or  tow,  mixed  with  clay,  was  modeled  over  the  wooden  form. 
Some  very  good  taxidermy  work  was  turned  out  by  this  method, 
the  taxidermist  having  the  advantage  of  being  able  to  nail  the 
skin  to  the  wooden  manikin,  and  by  that  means  to  overcome  to 
a  great  extent,  the  inevitable  shrinkage. 

I^ext  came  the  hollow  plaster  of  paris  model,  reinforced  with 
wire  work,  which  was  thoroughly  dried  and  primed.  The  skin, 
after  being  properly  tanned,  was  glued  or  pasted  to  it.  This 
method,  which  makes  a  perfect  specimen  in  every  respect,  is 
employed  by  many  taxidermists  at  the  present  day,  the  only 
objection  to  it  being,  the  great  weight  of  the  specimens  when 
finished. 

The  latest  method  employed,  is  the  making  of  a  clay  model 
of  the  specimen  to  be  mounted,  from  which  a  mould  is  made, 
and  a  light  and  durable  form  of  wire  work  and  papier  machie 
is  made  in  it.  This  is  the  most  perfect  and  the  most  scientific 
method  up  to  date,  and  I  doubt  very  much  if  it  can  be  improved 
upon.  The  scientific  development  of  photography  has  been  one 
of  the  greatest  aids  to  the  scientific  development  of  taxidermy. 

Where  the  old-time  taxidermists,  as  I  remember  them,  were 
very  secretive  and  jealous  of  their  work,  and  relied  mainly  upon 
poorly  drawn  pictures  for  the  attitudes  of  their  specimens,  the 
modem  taxidermists  have  the  advantage  of  the  camera,  and  in 
many  places  of  zoological  parks,  where  they  can  study  the  live 
animals  and  photograph  them.  As  a  rule,  they  are  more  lib¬ 
eral  towards  each  other,  exchanging  their  ideas  as  to  the  differ¬ 
ent  methods.  This  has  had  the  effect  of  developing  taxidermy 
of  the  present  day  to  its  high  standard  of  excellence.  Less  than 
forty  years  ago,  taxidermy  was  unknown  in  the  United  States, 
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excepting  through  amateur  work  to  which  many  of  the  poorly 
mounted  and  distorted  old  specimens  which  still  remain  in  most 
museums,  attest.  These  are  fast  disappearing,  however,  by  the 
remounting  of  those  that  are  fit,  converting  others  into  skins,, 
and  discarding  the  worthless. 

The  commencement  of  scientific  taxidermy  in  the  United 
States,  dates  back  to  the  year  1873,  when  the  late  Prof.  H.  A. 
Ward,  of  Rochester,  N.  Y.,  imported  several  trained  men  from 
Germany,  France,  and  other  parts  of  Europe,  and  added  the 
Department  of  Taxidermy  to  his  natural  science  establishment. 
At  that  time,  it  was  found  impossible  to  engage  in  this  country 
a  single  trained  taxidermist.  It,  therefore,  become  necessary 
to  import  trained  men  from  Europe,  and  very  keen  rivalry  ex¬ 
isted  between  these  men,  as  also  between  the  amateurs  and  the 
apprentices  who  were  later  employd  there.  Each  individual 
taxidermist  was  consequently  surrounded  with  critics.  This 
had  the  effect  of  stimulating  him  to  his  best  efforts,  and  if  a 
taxidermist  did  perchance  make  a  mistake  in  the  mounting  of  a 
specimen,  those  “critics”  usually  found  some  very  fantastic 
means  of  directing  the  unfortunate  operators  attention  to  it. 

The  Society  of  American  Taxidermists,  having  its  inception 
among  the  employes  of  Ward’s  Natural  Science  Establishment, 
was  organized  early  in  1880,  and  devoted  to  the  development 
and  improvement  of  their  art,  the  first  exhibition  being  held  in 
December  of  that  year,  at  Rochester,  N.  Y.  This  friendly  riv¬ 
alry  developed  the  best  that  was  in  each  one,  and  full  fledged 
taxidermists  began  to  receive  appointments  at  the  several  mus¬ 
eums.  The  Establishment  had  developed  into  a  sort  of  a  scien¬ 
tific  training  school  for  museum  taxidermists.  The  taxider¬ 
mists  at  most  of  the  museums  in  the  United  States  at  the  pres¬ 
ent  time,  graduated  from  that  Establishment,  or  were  developed 
by  those  who  had  received  their  training  there. 

My  time  spent  as  a  taxidermist  there,  extending  from  1887  to 
1899,  I  consider  one  of  the  most  profitable  and  most  interesting 
experiences  of  my  life.  To  become  a  successful  taxidermist,  a 
person  must  have  an  eye  for  form  that  he  can  make  good  models 
of  the  objects  to  be  mounted ;  must  be  a  close  observer  of  all  liv- 
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ing  things;  and  have  a  knowledge  of  osteology  and  myology. 
He  need  not  particularly  know  all  the  anatomy,  but  must  be  a 
<elose  observer  of  the  outer  forms  of  all  animals.  Even  with  all 
.these  qualifications,  I  do  not  believe  that  a  taxidermist  can  be 
“made.”  He  must  be  born  with  an  “indefinable  something”  in 
Jiis  nature,  which  will  soon  develop  under  proper  conditions. 

The  scientific  development  of  taxidermy  has  been  one  of  the 
principal  agencies  of  popularizing  museums.  With  it  developed 
group  work  and  the  modeling  of  foliage  from  the  natural  plants. 

Museums,  as  I  remember  them  in  my  younger  days,  were  dry, 
dreary  and  of  little  interest  to  anybody  but  scientists.  The  idea 
of  the  old  fashioned  museum  director  seemed  to  be,  that  a  mu¬ 
seum  was  only  for  scientists.  They  did  not  cater  to  the  general 
public.  Specimens  were  simply  labeled  with  scientific  names. 
In  contrast  to  this,  the  museums  of  the  present  day  have  become 
places  of  popular,  as  well  as  scientific  education  and  entertain¬ 
ment. 


DECREE  OF  THE  HONORABLE  AND  WISE  COUNCIL  OF 
NUREMBERG  CONCERNING  THE  PROHIBITION  OF 
THE  GREAT  VICES  OF  BLASPHEMY,  SWEARING, 
CAROUSING  AND  TREATING.  M.  D.  XXVI.1 


E.  K.  J.  H.  VOSS. 

The  term  “Dutch  treat”  is  familiar  to  every  American.  As 
a  rule  the  word  Dutch  as  an  attribute  is  not  anything  commend¬ 
able  to  brother  Jonathan,  thanks  to  those  Hessian  soldiers  or 
rather  hirelings  bought  by  the  English  to  fight  the  Americans. 
Even  in  the  connection  “Dutch  treat”  I  am  inclined  to  think  that 
it  is  used  more  in  an  apologetic  than  in  a  complimentary  man¬ 
ner,  except  possibly  when  suggested  as  a  remedy  for  the  evils 
of  the  American  saloon  which  grew  out  of  the  treating  system. 
The  Germans,  however  did  not  always  enjoy  the  reputation  of 
paying  only  for  their  own  drinks.  The  ordinance  of  the  city  of 
Nuremberg  of  the  year  1526  which  is  reprinted  on  the  follow¬ 
ing  pages,  will  prove  sufficiently  that  centuries  ago  the  custom 
of  treating  was  not  only  too  well  known  in  Germany,  but  that  it 
had  become  a  perfect  nuisance,  a  menace  for  the  whole  nation,, 
so  much  so  that  law’s  had  to  be  enacted  to  put  a  stop  to  it. 

The  word  used  in  German  for  this  abominable  custom  is: 
“zutrinkeri”  and  it  means  literally:  to  drink  to  somebody’s 
health,  however  with  the  silent  understanding  that  he  return  the 
compliment.  The  English  word  “to  treat ”  seemed  to  convey 
the  underlying  idea  better  than  any  other  word  I  could  find. 

1  Cf.  also  baader,  Niirnberger  Polizel  ordnungen  aus  dem  13,  bi  14.. 
Jahrhundert.  Stuttgart  1861.  pp.  114-115.  (Bibliothek  des  Literaris- 
chen  Vereins  in  Stuttgart,  Vol.  63.) 
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The  German  custom  of  “ zuirinken”  as  well  as  the  English-Am- 
erican  custom  of  treating,  if  abused,  are  liable  to  become  a 
serious  danger  and  detriment  to  the  life  of  a  nation.  It  is 
against  this  nuisance  that  the  Nuremberg  city  ordinance  of  1526 
is  directed. 

The  English  expression  “ Dutch  treat”  or  ante-treat  explains 
very  well  that  the  laws  enacted  against  this  harmful  custom 
centuries  ago  have  indeed  been  effective  in  Germany  as  far  as 
the  general  public  is  concerned.  The  practice  is  unknown  in 
Germany  nowadays  except  in  the  German  Universities  where 
this  old  custom  of  drinking  to  another’s  health  in  utter  disregard 
of  his  health,  is  still  alive  and  is  at  times  carried  “ad  dbsur- 
dum.” 

Uext  to  the  custom  of  tattooing  the  face  of  a  student  who  is 
too  much  impressed  by  his  *own  importance,  in  the  most 
friendly,  although  not  always  in  the  most  artistic  manner  with 
a  rapier  or  sword,  it  is  considered  the  most  effective  means  of 
correcting  the  neglected  education  of  an  unruly  member  of  a 
fraternity  who  finds  it  hard  at  times  to  submit  to  rules  and 
regulations,  that  to  his  mind  interfere  with  his  rights  as  an 
individual. 

The  Nuremberg  ordinance  refers  to  a  law  passed  in  1512  by 
the  German  Diet  at  its  session  in  Cologne. 

This  diet  is  known  as  the  Trier-cologne  diet,  since  it  had  its 
first  session  in  Trier  and  its  concluding  Session  in  Cologne. 
This  imperial  law,  issued  for  the  whole  realm,  reads  as  follows : 
(I  quote  from  Willy  Scheel,  Johann  von  Schwarzenb  erg’s  Das 
Buchlein  von  Zutrinken.  Halle  1900.) 

“Although  at  former  diets  the  custom  of  treating  has  been  for¬ 
bidden  more  than  once  in  the  most  emphatic  way,  the  law  has 
not  been  obeyed,  nor  duly  enforced  and  carried  out.  Therefore 
and  especially,  since  treating  is  conducive  to  drunkenness,  and 
drunkenness  leads  to  blasphemy,  manslaughter  and  a  great 
many  other  vices,  because  those  that  indulge  in  this  habit  en¬ 
danger  their  honor,  their  souls,  their  mind,  their  body  and  their 
property — the  authorities,  high  and  low,  lav  and  ecclesiastical  in 
all  the  territories  of  the  realm,  shall  do  away  amongst  them- 
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selves  and  amongst  their  subjects  with  this  nuisance  and  pro¬ 
hibit  it  by  very  sever©  penalties.  And  if  those  of  the  nobility 
will  not  obey  th©  law,  His  Majesty,  the  electoral  princes  and 
other  princes,  lay  and  ecclesiastical,  and  all  other  authorities, 
shall  ostracise  the  evil  doers  and  not  allow  them  at  their  courts 
or  in  their  service. 

And  if  someone  should  be  discharged  on  that  account,  no 
other  prince  or  authority  shall  harbor  him  or  appoint  him  to 
an  office.  Upon  those  however  of  less  noble  position  the  auth¬ 
orities  shall  inflict  severe  bodily  punishment.  (This  of  course 
dates  back  to  the  time  when  the  real  man  began  with  the  noble¬ 
man  and  the  others  were  looked  upon  as  mishaps  of  the  Lord  of 
Creation.) 

And  if  any  authority  should  be  found  lax  in  the  enforcement 
and  execution  of  this  law,  the  Imperial  Attorney  General  shall 
inflict  severe  punishment  upon  those  persons  that  have  been 
convicted  of  this  lawlessness,  and  in  places  where  the  custom  of 
treating  has  been  in  vogue  for  generations  and  become  a  public 
nuisance,  the  authorities  shall  do  all  in  their  power  to  put  a  stop 
to  it.” 

The  city  ordinance,  founded  upon  the  foregoing  law,  reads 
as  follows : 

Translated  from  the  Original 

Although  the  Honorable  Council  of  the  city  of  Nuremberg 
has,  from  good  and  Christian  motives,  already  given  diligent 
warning  to  all  clients,  subjects  and  inhabitants  in  this  city  of 
Nuremberg,  and  in  all  her  towns,  castles,  villages  and  territories, 
to  desist  from  the  wicked  crimes  of  blasphemy,  and  carousing, 
and  although  the  council  lias  furthermore  made  public  and 
called  attention  within  its  jurisdiction  to  the  prohibitive  order 
concerning  the  same  matter  issued  by  the  late  most  noble  and 
most  powerful  prince,  our  most  gracious  lord,  the  Emperor 
Maximilian,  of  most  praiseworthy  memory,  and  although  the 
Council  has  likewise  been  of  the  firm  opinion  that  every  person 
ought  to  heed  and  obey  the  word  of  God  which  in  these  days 
has  been  made  dearer  and  become  more  precius  to  us  than  ever 
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before,  and  desist  from  such  vices — yet  it  has  come  to  onr  notice 
in  an  official  way  that  all  this  is  ntterly  disregarded  by  many 
of  our  subjects,  young  and  old,  including  the  inhabitants  of 
the  city  of  Nuremberg,  as  well  as  of  hamlets  and  territories 
under  its  jurisdiction,  and  that  our  fatherly  and  earnest  warn¬ 
ings  remain  unheeded. 

Therefore  the  Council  has  determined  by  virtue  of  its  auth¬ 
ority,  as  far  as  God  has  conferred  it,  to  inflict  punishment  for 
the  aforesaid  misdemeanors  on  all  persons  who  do  not  wish  to 
heed  the  word  of  God,  and  who  lead  a  scandalous  and  godless 
life  before  their  neighbors  with  such  severity  that  they  shall 
feel  above  all  how  God’s  honor  is  upheld,  and  how  such  mis¬ 
demeanor  is  dealt  with  by  the  authorities. 

To  wit:  Any  citizen,  inhabitant,  guest,  subject  and  client, 
under  the  jurisdiction  of  the  Council  of  the  city  of  Nuremberg, 
or  in  the  country  in  any  hamlet  and  territory,  who  blasphemes 
God  Almighty  and  speaks  of  Him  in  terms  which  are  not  be¬ 
fitting  His  Divine  Majesty  and  power,  or  who  tries  to  detract 
from  that  which  is  due  Him  as  our  S'aviour  and  Redeemer,  as 
if  God  could  not  do  everything  or  were  not  just,  or  who  curses 
God’s  holy  humanity  or  His  throne,  or  speaks  similar  wanton 
defamatory  and  blashemous  words  incessantly  in  the  name  of 
God  or  against  His  holy  humanity  or  the  holy  divine  Sacrament 
of  the  Altar,  the  body  and  blood  of  Christ,  shall  be  arrested  by 
the  public  authorities  and  after  cause  has  been  ascertained,  shall 
be  punished  by  the  loss  of  life  or  according  to  the  blasphemy 
committed  and  the  rules  of  the  law,  if  the  blasphemer  has  con¬ 
fessed  his  guilt  or  has  been  lawfully  and  sufficiently  convicted. 

These  orders  shall  be  carried  out  in  the  city  of  Nuremberg 
by  the  command  of  the  then  acting  burgomaster,  and  in  the 
country  in  any  hamlet  or  territory  under  the  jurisdiction  of  the 
Council,  by  its  administrators,  magistrates  and  officers  when¬ 
ever  the  above  mentioned  or  similar  blasphemy  has  occurred, 
which  God  in  His  mercy  may  forbid. 

In  the  same  way  if  any  person  blasphemes  the  Virgin  Mary, 
the  Mother  of  Christ  our  Saviour,  as  if  she  had  not  given  birth 
to  Christ,  the  Son  of  the  Most  High,  that  is  of  God,  as  a  pure 
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Virgin,  or  whoever  speaks  other  similar  words  which  directly 
tend  to  detract  or  take  away  from  the  Virgin  Mary  the  honor 
with  which  she  has  been  endowed  according  to  the  Holy  Script¬ 
ures,  shall  as  said  above,  be  punished  in  body,  life,  limb  or 
property,  according  to  the  blasphemy  and  the  extent  of  the  law. 
And  as  unfortunately  a  common  wicked  habit  has  taken  root 
with  young  and  old,  with  men  and  women,  to  swear  frivolously, 
blasphemously,  and  wickedly  by  the  strength  and  power  of  God, 
and  likewise  by  the  body,  limbs,  wounds,  sufferings,  death  and 
sacraments  of  our  beloved  Master,  Redeemer  and  Saviour  Jesus 
Christ,  and  to  take  in  vain  the  name  of  God,  in  whom  all  our 
salvation  rests,  to  curse  and  wish  each  other  all  kinds  of  misfor¬ 
tune  and  other  evil  things,  in  an  unchristian  manner  and  con¬ 
trary  to  the  love  of  God  and  our  neighbors,  through  all  of 
which  the  wrath  of  God  is  provoked  against  us,  the  honorable 
Council,  in  order  that  every  person  may  know  the  better  how 
to  guard  against  such  things,  has  ordered  the  following  degrees 
of  punishment. 

To  wit :  If  any  person,  be  it  a  citizen  or  a  client,  or  inhab¬ 
itant  of  the  city  of  Nuremberg  or  of  any  other  city,  castle,  mar- 
kettown,  village  or  territory  under  the  jurisdiction  of  the  Coun¬ 
cil,  man  or  woman,  swears  maliciously  by  the  power  and 
strength  of  God,  or  by  the  body,  limbs,  wounds,  sufferings  and 
sacraments  of  our  beloved  Master,  Redeemer,  and  Saviour, 
Jesus  Christ  in  a  frivolous,  sacrilegious,  intentional  and  wicked 
manner,  the  said  person  or  persons,  as  before  mentioned,  shall 
in  accordance  with  their  malicious,  sacrilegious,  frivolous  and 
persistent  swearing,  be  punished  severely  and  irremissibly  on 
their  body,  life,  or  property. 

But  if  any  person,  not  intentionally,  sacrilegiously,  and  friv¬ 
olously  as  said  above,  but  in  the  heat  of  anger,  or  from  similar 
causes  or  from  bad  habit,  pronounces  such  an  oath  as  that  de¬ 
scribed  above,  or  otherwise  takes  the  name  of  God  in  vain  and 
utters  evil  curses,  be  he  a  citizen  of  Nurembrg  or  an  inhabitant, 
or  whatsoever  of  a  town  or  castle  under  the  jurisdiction  of  the 
Council,  he  shall  inevitably  be  fined  for  every  oath  uttered  in 
the  territory  of  the  Council  one  “Batzen,”  and  this  shall  be  de- 
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manded  and  collected  of  the  offending  person  in  the  city  of 
Nuremberg  by  the  members  of  the  body  established  by  the  Conn- 
cil  and  known  as  the  “Five,”  and  in  the  county  by  the  adminis¬ 
trators  and  magistrates.  And  such  fines  shall  be  put  into  a 
common  box,  which  has  been  provided  for  in  the  city  of  Nur¬ 
emberg,  and  which  in  the  country  has  been  placed  in  the 
churches  of  all  the  hamlets  under  the  jurisdiction  of  the  coun¬ 
cil,  and  the  poor  and  needy  shall  be  given  from  it. 

And  since  by  night  and  day,  in  the  streets  and  elsewhere,  dis¬ 
graceful  and  scandalous  songs  are  sung  by  old  and  young,  and 
no  doubt  by  dissolute  persons,  the  Honorable  Council  warns 
every  one  of  its  citizens  and  clients  to  prevent  such  misdemean¬ 
ors  on  the  part  of  their  children  and  servants,  since  it  (the 
Council)  will  by  day  and  night  have  a  care  on  this  account,  and 
whoever  is  guilty  of  scandalous  and  disgraceful  songs  or  speech, 
and  is  discovered  in  the  act  or  convicted  on  reliable  testimony, 
shall  be  punished  in  accordance  with  his  age  and  the  deed. 

Where  such  things  are  committed  by  young  boys  and  girls, 
they  shall  be  put  in  prison  for  half  a  day  and  be  handed  over 
to  their  parents  to  be  chastized  with  rods,  or  they  shall  be  chas¬ 
tized  in  the  prison.  But  if  they  be  older  persons  and  past  the 
years  of  childhood,  they  shall  be  put  into  prison  and  punished 
in  proportion  to  the  extent  of  their  misdemeanor.  In  the  same 
manner  shall  all  administrators  and  magistrates  of  the  Council 
administer  punishment  in  the  country. 

Furthermore,  as  many  vices  grow  and  develop  out  of  the  dis¬ 
graceful  abuse  of  inducing  people  to  drink  by  treating,  and  it  is 
moreover  displeasing  to  God  Almighty  who  will  inflict  certainly 
his  terrible  punishment  still  more  severely,  if  it  does  not  cease 
that  his  earthly  gifts,  which  should  be  used  thankfully  for  the 
benefit  of  mankind,  are  thus  wasted  and  abused  in  a  manner 
more  than  beastly,  therefore,  the  Honorable  Council  is  deter¬ 
mined,  as  said  above,  for  the  Glory  of  God,  and  as  a  duty  to  its 
position  as  sovereign,  to  ward  off  such  abuse  in  its  city  and  ter¬ 
ritories. 

Hence  whatever  citizen,  inhabitant,  guest,  subject  or  client 
under  the  jurisdiction  of  the  Council  shall  drink  for  the  sake  of 
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pleasing  some  one  else,  much  or  little,  more  than  he  needs  or 
some  stated  measure,  be  it  a  whole  measure,  a  half,  a  third,  a 
quarter  or  whatever  it  may  happen  to  be,  as  often  as  he  does 
that,  he  shall  inevitably  be  imprisoned  for  two  days  in  the  tower 
or  in  a  closed  prison  on  a  fare  of  bread  and  water,  or  shall  be 
fined  for  each  day  one-fourth  of  a  gulden,  which  fine  shall  in 
no  case  he  remitted. 

Whoever  drinks  himself  full  to  imbecility  shall  be  punished 
with  five  days  imprisonment  in  the  tower  or  a  closed  prison  on 
a  fare  of  bread  and  water,  or  fined  the  above  mentioned  sum, 
that  is  for  each  day  a  fourth  of  a  gulden,  and  this  fine  shall  be 
put,  as  said  above,  by  our  officers  and  magistrates,  into  the  box 
or  alms  plate  and  given  to  the  poor  and  needy. 

Should  it  also  happen  that  one  or  several  persons  should  be 
guilty  more  than  once  of  the  misdemeanors  of  blasphemy,  car¬ 
ousing,  and  treating,  and  this  be  brought  to  notice,  then  the 
punishment  shall  for  the  first  offense  be  inflicted  once  as  said 
before,  for  the  second  it  shall  be  doubled,  and  for  the  third, 
trebled,  and  should  anyone  persist,  the  Council  will  raise  the 
penalty  still  further  as  it  may  see  fit. 

Likewise  every  citizen  and  client  under  the  jurisdiction  of 
the  Council,  whether  within  or  without  the  city,  shall  be  held 
on  his  oath,  by  which  he  is  bound  to  the  Council, —  as  it  is  like¬ 
wise  urged  upon  every  person  severally — to  announce  this  ordi¬ 
nance  of  the  Council  to  his  children,  dependents,  man-servants, 
maid-servants,  and  domestics,  whom  he  has  now  or  may  have  in 
the  future,  and  to  urge  upon  them  to  behave  accordingly. 

And  whatever  citizen  and  client  under  the  jurisdiction  of  the 
Council  does  not  comply  with  this,  the  Council  will  have  pun¬ 
ished,  through  its  agents  and  magistrates  if  they  hear  of  it. 

And  the  Honorable  Council  most  urgently  asks,  begs  and 
orders  citizens,  subjects,  clients  and  inhabitants  of  its  city  of 
Nuremberg,  and  territory,  for  the  Glory  of  God,  to  report  to  the 
burgomaster  in  the  city  of  Nuremberg  or  in  the  country  to  the 
administrators  and  magistrates  subject  to  the  Council,  such 
vices  as  blasphemy,  carousing  and  debauchery,  which  they  have 
witnessed  or  become  aware  of  in  the  city  of  Nuremberg  or  other 
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territory  under  the  jurisdiction  of  the  Council.  The  Council 
besides,  will  see  to  it  that  punishment  be  inflicted  as  is  fit. 
Every  informer,  moreover,  shall  if  he  so  desires,  he  given  honor¬ 
able  recognition  for  his  information,  and  his  name  not  he  made 
public.  And  in  our  city  of  ^Nuremberg  our  delegates,  the  Eiver 
and  in  the  country,  our  magistrates  shall  then  act  as  is  fit  and 
according  to  the  information,  but  without  naming  the  informer. 
Let  everyone  act  accordingly. 

The  Honorable  Council,  moreover,  reserves  for  itself  the 
right  to  change,  reduce,  and  add  to  his  prohibition,  rule  and 
ordinance  concerning  penalties  and  other  matters,  whenever  and 
as  often  as  it  considers  it  profitable  and  necessary. 

Decretu'm  in  Concilio,  March  3}  1526. 
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REVISION  OF  THE  ATTIDAE  OF  NORTH  AMERICA. 


GEORGE  W.  PEGKHAM  AND  ELIZABETH  G.  PECKHAM. 

INTRODUCTION. 

The  modifications  of  form  and  color  among  the  males  of  the 
Attidse  give  them  an  interest  that  cannot  be  found  in  any  other 
family  of  spiders.  Considering  the  tiny  scale  upon  which  they 
are  built  this  ornamentation  is  amazingly  elaborate.  Their 
delicate  little  bodies,  marked  with  patterns  of  infinite  variety, 
are  sometimes  colored  with  vivid  contrasts  of  crimson,  black 
and  white,  or  they  may  be  clothed  in  rainbow-hued  scales.  Their 
heads  are  crested,  their  legs  are  hung  with  pendent  scales  or 
plumed  with  feathery  fringes.  To  explain  all  this  beauty,  which 
comes,  as  a  rule,  only  to  the  males,  and  to  them  only  at  matur¬ 
ity,  two  theories  are  offered.  Mr.  Wallace  would  say  that  it 
results  from  the  correlation  of  high  vitality  with  intensity  of 
color  and  a  tendency  to  abnormal  developments  of  the  integu¬ 
ment  ;  but  to  one  who  has  seen  the  attitudes  taken  by  the  males 
when,  decked  in  their  finery,  they  compete  in  display  and  en¬ 
gage  in  feats  of  arms  for  the  favor  of  the  females,  the  convic¬ 
tion  colmes  that  the  key  to  the  problem  lies  in  the  relation  be¬ 
tween  the  beauty  of  the  male  and  the  attentive  eyes  of  his  mate. 

That  female  selection  is  the  explanation  must  seem  unreason¬ 
able,  and  even  absurd,  to  those  who,  like  Plateau  and  Forel, 
have  established  to  their  own  satisfaction  that  the  eye  of  the  spi¬ 
der  is  unable  to  receive  a  distinct  image,  but  its  adherents  have 
recently  received  encouragement  from  the  admirable  studies 
on  the  structure  of  the  eyes  of  Attidse  and  other  hunting  spiders, 
made  by  Alexander  Petrunkevitch.  The  method  of  this  obser- 
25— S.  &  A. 
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ver  was,  after  preparing  the  eye,  to  determine  the  number  of 
rods  covered  by  an  object  of  given  size  at  various  distances. 
He  concludes  that  the  four  pairs  of  eyes  receive  four  pairs  of 
different  sized  images  ;  that  the  images  on  the  anterior  middle 
eyes,  which  are  much  the  richest  in  rods,  are  by  far  the  most 
perfect,  those  on  the  anterior  laterals  next,  on  the  posterior  side 
eyes  next,  and  on  the  middle  side  eyes  least ;  that  probably  vi¬ 
sion  is  slightly  distorted  for  all  things  that  lie  outside  the  axis 
of  the  eye,  but  that  the  spider  may,  nevertheless,  form  a  true 
idea  of  objects,  first  because  the  distortion  in  each  eye  of  a 
pair  is  corrected  by  the  opposite  eye  of  the  same  pair,  and  sec¬ 
ond  because  the  retina  is  not  a  plane,  but  is  of  a  very  compli¬ 
cated  form,  differing  in  different  eyes  and  for  different  species. 

He  finds  that  Phidippus  tripunctatus  coming  within  30  c.  m. 
of  another  spider,  would  receive  a  sharp  image,  covering  a  suf¬ 
ficient  number  of  rods  to  ensure  recognition  of  species  and  sex. 
This  J  confirms  our  observations,  in  which  we  found  that  Attidse 
recognized  each  other  easily  at  a  distance  of  twelve  inches.  To 
make  sure  that  sight  was  the  sense  involved  in  this  recognition 
we  several  times  covered  the  eyes  of  the  males  with  paraffin, 
after  which  they  seemed  unconscious  of  the  presence  of  the  fe¬ 
males.  We  also  took  pale-colored  females  which  were  being 
ardently  courted  by  the  males  and  painted  them  bright  blue, 
after  which  they  to  a  great  extent  lost  their  charm,  being  en¬ 
tirely  neglected  for  a  time,  although  some  of  the  males  after¬ 
wards  became  reconciled  to  the  change  in  their  appearance  and 
again  danced  before  them.  These  experiments,  however,  dealt 
with  abnormal  conditions,  and  we  consider  them  much  less  im¬ 
portant  than  the  fact,  which  we  constantly  observed,  that  the 
females,  whose  presence  in  front  always  threw  the  males  into  a 
fever  of  excitement,  could  approach  them  closely  without  being 
noticed  so  long  as  they  were  behind  and  out  of  sight — or  at  least 
in  sight  only  of  the  relatively  imperfect  eyes  of  the  third  pair. 

It  seems  plain,  then,  that  the  males  and  females  must  see  each 
other  before  their  interest  is  aroused.  In  the  case  of  the  female 
this  interest  is  manifested  only  in  the  mating  season. 

It  being  settled  that  the  females  can  see  the  males  it  becomes 
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important  to  know  whether  they  show  any  interest  in  the  dis¬ 
play.  Here  we  have  plenty  of  evidence.  As  among  insects, 
the  males  are  usually  much  more  numerous  than  the  females, 
and  from  our  studies  we  think  it  highly  improbable  that  a  fe¬ 
male  ever  mates  with  the  first  male  that  comes  along.  She  re¬ 
jects  the  advances  of  one  after  another;  she  flies  and  is  pursued; 
she  watches  with  great  attention,  the  display  of  imany  males, 
turning  her  head  from  side  to  side  as  they  move  back  and  forth 
before  her;  she  becomes  so  charmed  as  even  to  respond  with 
motions  of  her  own  body.  If  we  may  judge  by  her  attitude  she 
is  observant  of  every  posture  that  the  male  takes,  and  appre¬ 
ciative  of  his  every  claim  to  beauty. 

It  is  true  that  we  could  not  detect  superiority  in  the  males 
that  were  chosen,  but  this  could  hardly  be  expected.  The  be¬ 
lief  that  there  is  such  choice  is  forced  upon  us  by  innumerable 
manifestations  of  the  fact  that  whenever  there  is  a  striking 
modification  in  the  appearance  of  the  male  at  the  mating  season 
this  particular  part  is  brought  into  view  during  the  display 
which  accompanies  courtship. 

In  one  species,  Msevia  vittata,  with  its  two  distinct  male  forms, 
we  have  direct  evidence  of  selection  of  one  color  rather  than  the 
other  by  the  female,  for  niger,  the  black  variety  with  the  cock¬ 
ade,  always  carries  off  the  palm.  In  the  display  of  the  other 
male,  which  looks  much  like  the  female,  and  may  therefore  be 
supposed  to  be  the  original  type,  the  spider,  while  still  at  a 
distance  from  her,  takes  a  most  theatrical  pose,  lifting  his  ceph- 
alothorax  and  first  legs  high  in  the  air,  and  dropping  his  abdo¬ 
men  until  the  point  touches  the  ground.  As  he  approaches  her 
more  closely  he  changes  his  position,  lying  flat  with  the  first 
legs  outstretched  in 'a  way  that  is  seen  in  no  other  species. 

In  niger  the  first  position  is  taken  and  kept  throughout  the 
display.  When  the  spider  comes  close  to  the  female  he  remains 
fixed  and  motionless,  with  head  raised  and  abdomen  dropped. 
This  male  is  not  exactly  beautiful  but  he  is  undeniably  striking 
with  his  jet-black  body,  white  legs,  and  triple  tuft  on  the  head. 
The  under  surface  of  his  abdomen  has  metallic  reflections  which 
are  shown  to  great  advantage  by  the  erect  position.  A  black 
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abdomen  with  metallic  luster  appears  in  another  species,  P.  pic- 
ata,  but  here  it  is  on  the  upper,  not  the  under,  surface.  If  the 
female  is  not  interested  in  these  matters  it  is  an  odd  chance  that 
in  this  case  the  position  is  reversed,  the  abdomen  being  held 
vertically  upward  during  courtship. 

On  the  vitality  theory  the  intense  color  and  the  peculiar 
growths  and  appendages  should  be  distributed  over  the  body  in 
relation  only  to  anatomical  structure  and  should  appear  behind 
as  often  as  in  front,  on  the  legs  of  the  fourth  pair  as  often  as  on 
those  of  the  first.  If,  then,  we  find  that  the  male  is  especially 
beautified  in  those  parts  that  are  brought  plainly  into  view 
when  he  meets  the  female  we  shall  have  reason  to  believe  that 
there  is  some  latent  meaning  in  their  distribution.  As  a  matter 
of  fact  the  ornaments  of  the  male  in  the  Attidse  run  along  cer¬ 
tain  lines.  Leaving  the  genera  in  which  the  two  sexes  are  alike 
and  beginning  with  those  that  are  least  modified  we  can  trace  a 
gradual  increase  in  the  amount  of  sexual  color.  Zy  gob  alius  and 
Dendryphantes  have  snowy  bands  or  silvery  scales  on  head 
and  clypeus,  and  their  falces  are  frequently  burnished  and 
elongated.  In  their  display  they  often  fling  the  palpi  out  hor¬ 
izontally,  or  fold  them  under,  so  that  they  do  not  obstruct  the 
view  of  these  parts.  P.  picata,  in  addition  to  his  metallic  ab¬ 
domen,  has  steely  blue  iridescence  on  the  upper  surface  of  the 
first  leg,  which  is  enlarged  and  flattened.  In  his  display  he 
holds  his  front  feet  firmly  on  the  ground  so  as  to  bring  the 
shining  upper  surface  to  the  front,  lifts  his  abdomen,  and  thus 
placed  sways  from  side  to  side. 

We  now  come  to  Icius  and  Anoka.  In  these  graceful  spiders 
the  white  legs  are  delicately  lined  or  spotted  with  black  or  are 
fringed  and  tufted;  the  front  eyes  have  colored  rings  around 
them,  or  piquant  tufts,  like  eyebrows,  above,  and  they  are  often 
clothed  in  rosy  and  golden  scales.  The  display  of  the  male  ex¬ 
hibits  these  charms  and  is  enhanced  by  whirling  dances  and 
waving  plumes.  In  Phidippus  we  find  the  ornamentation  tak¬ 
ing  new  and  striking  forms  on  head,  face,  clypeus  and  falces, 
and  becoming  very  elaborate  on  the  first  legs  where  there  are 
single  fringes,  double  fringes  of  contrasting  color  overlapping 
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each  other,  tufts  and  even  curls.  Some  males  have  iridescent 
plates  under  the  femora  which  can  he  seen  only  when  the  legs 
are  raised  vertically  upward. 

Not  yet  have  we  exhausted  the  ingenuity  of  nature  in  adorn¬ 
ing  this  family,  for  in  Pellenes  the  ornamentation  becomes  still 
more  fanciful  and  extraordinary.  The  forms  with  which  we 
are  already  familiar  are  repeated  and  exaggerated  as  in  the 
face  of  tarsalis,  the  palpus  of  americanus,  and  the  pedicillate 
fringes  of  brunneus  and  clypeatus.  In  oregonense  the  tibia  is 
as  wide  as  long,  and,  as  in  picata,  one  side  is  iridescent.  In 
this  case,  however,  the  color  is  on  the  inner,  not  the  upper  sur¬ 
face,  and  when  the  spider  makes  his  display  he  does  not,  like 
picata,  call  attention  to  the  front  face,  but  bowing  his  legs,  pre¬ 
sents  to  view  the  side  of  the  joint. 


P.  oregonense,  displaying  iridescent  side  of  enlarged  tibia. 

So  far  everything  has  been  lavished  upon  the  front  legs.  In 
this  rush  of  decoration  all  has  been  crowded  on  to  the  pair  that 
the  female  cannot  help  seeing  when  the  male  stands  before  her, 
but  in  Pellenes  other  possibilities  have  been  developed  and  it  has 
been  shown  that  after  one  pair  of  legs  has  been  diverted  from  its 
normal  use  of  supporting  the  body,  those  remaining  can  be  so 
disposed  as  to  display  excrescences  upon  the  third  pair.  Pale 
apophyses  dotted  with  black,  on  the  patella,  spine-like  pro¬ 
cesses  on  the  femur,  enlargement  of  both  patella  and  femur  in 
the  same  leg  appear,  along  with  the  habit  of  hunching  the  third 
legs  over  the  back  so  that  these  ornaments  may  be  in  full  view. 
Our  viridipes  found  it  an  arduous  task  to  balance  himself  on 
only  half  the  usual  number  of  feet  and  no  Pellenes  that  we  have 
seen  trying  to  look  his  best  under  these  conditions  seemed  to 
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find  it  easy,  since  the  third  legs,  only  the  tips  of  which  must 
touch  the  ground,  were  continually  slipping  down  and  being 
jerked  back  into  position. 

One  might  think  that  the  exacting  taste  of  the  female  spider 
had  now  reached  the  limit  of  its  power.  So  we  believed,  and  it 
was  in  the  hope  of  accumulating  instances  of  the  same  kind, 


P.  viridipes  displaying  fringe  on  first  leg  and  enlargement  on  patella  of  third. 

not  of  discovering  anything  new,  that,  with  Mr.  Emerton  for  a 
companion,  we  went  some  years  ago,  to  the  Pacific  Coast.  At 
Sisson  we  found  some  males  of  Euophrys  monadnock  and  were 
at  once  struck  by  the  fact  that  the  sexual  color  appeared  not 
only  on  the  femur  of  the  third  leg  hut  on  that  of  the  fourth  as 
well,  both  being  orange-colored.  Could  it  he  that  the  spider 
was  able  to  take  a  position  which  would  display  the  ornaments 
of  three  pairs  of  legs  at  the  same  time? 

Before  the  day  was  over  several  females  had  been  taken  and 
the  test  was  made.  On  being  introduced  into  the  box  the  little 
male  took  in  the  situation  in  the  Hash  of  an  eye  and  fell  instantly 
into  position.  The  palpi,  jet  black  with  yellow  ends,  hung  down 
in  front;  the  first  legs,  black  with  pale  tips,  and  fringed  with 
long,  thick,  purplish  scales,  were  thrown  diagonally  upward; 
the  body  was  raised  high  on  the  tarsi  of  the  second  and  third 
pairs,  the  third  being  lifted  so  that  the  colored  femora  would  be 
seen  over  the  second,  while  the  legs  of  the  fourth  pair  were 
dropped  and  held  at  just  the  angle  that  brought  the  femora  into 
view  between  those  of  the  second  and  those  of  the  third  pair.  In 
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this  difficult  attitude  the  spider  began  to  move.  There  was  none 
of  the  awkwardness  shown  by  Pellenes  in  trying  to  keep  the  third 
leg  in  position ;  indeed,  there  was  no  muscular  action  visible  as 
he  glided  smoothly  hack  and  forth,  while  the  female,  turning 
from  side  to  side,  kept  him  constantly  in  sight.  The  ready  pen¬ 
cil  of  Mr.  Emerton  caught  him  in  the  act,  and  the  figure  speaks 
more  effectively  than  words  can  do  for  the  theory  of  sexual  se¬ 
lection. 


E.  monadnock,  displaying  ornamental  fringe  on  first  leg  and  color  on  third 

and  fourth. 

Selection  of  any  kind  has  no  lack  of  material  to  work  on 
among  the  Attidse,  where  variation  may  almost  he  called  the 
rule,  not  the  exception.  In  P.  americana,  for  example,  des¬ 
cribed  by  Keyserling,  by  Mr.  Banks  and  by  ourselves,  nearly 
every  example  shows  a  new  coloration  for  the  hairs  on  the  legs 
and  palpi  as  well  as  of  the  falces,  clypeus  and  crest ;  and  of  the 
male  of  oregonense,  so  common  at  Sisson  in  its  delicate  fawn 
colored  garb  which  scarcely  differs  from  that  of  the  female,  we 
have  one  example  (from  Oregon)  with  its  entire  body,  cephalo- 
thorax,  abdomen,  clypeus,  falces  and  legs  clothed  in  bright  iri¬ 
descent  red. 

Several  interesting  phenomena  remain  unaccounted  for.  In 
the  genus  Pellenes  are  two  closely  related  species  the  females  of 
which  are  indistinguishable,  borealis  in  the  north  and  coronatus 
in  the  south.  In  borealis,  when  adult,  the  clypeus  is  black;  in 
coronatus  it  is  bright  red.  In  the  moults  just  before  maturity 
the  clypeus  is  bright  red  in  borealis  and  dark  in  coronatus. 
One  might  hazard  the  conjecture  that  these  spiders  are  the  de- 
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scendents  of  one  parent  species,  and  that  the  danger  attending 
conspicuous  color  has  effaced  the  red  in  borealis ;  but  it  is  diffi¬ 
cult  to  see,  not  only  why  the  color  was  not  equally  dangerous  to 
the  young  spider,  but  even  how  it  could  have  been  acquired  be¬ 
fore  maturity.  The  condition  is  one  of  those  exceptions  to  a 
general  rule  which  cannot  be  explained  without  fuller  knowledge. 
Other  exceptions  are  found  in  I.  elegans,  where  the  female,  al¬ 
though  colored  differently,  is  quite  as  brilliant  as  the  male,  and 
in  Bellota,  where  the  legs  of  the  females  are  enlarged  and 
brightly  colored. 

It  is  true  that  great  vitality  is  found  going  along  with  the 
secondary  sexual  modifications,  but  it  is  also  true  that  in  many 
species  of  Attidse  there  is  even  greater  activity  with  no  special 
modification,  while  in  the  whole  family  of  the  Lycosidse  (run¬ 
ning  spiders)  a  high  degree  of  bodily  activity  is  found  without 
structural  or  color  modification.  With  these  facts  before  us  it 
is  difficult  to  correlate  the  color  development  with  abundant 
energy,  hut  even  if  we  should  grant,  for  the  moment,  that  su¬ 
perior  vitality  accounts  for  color  and  modification  we  should 
still  have  unexplained  the  evident  relation  between  the  interest 
of  the  female  and  the  display  of  peculiar  decoration  in  the  male. 
It  is  plain  that  something  has  guided  the  style  of  courtship  in 
each  species.  Tor  merely  carrying  off  an  overflow  of  energy 
one  set  of  muscles  would  do  as  well  as  another,  but  the  male  is 
animated  by  something  that  makes  him  bring  his  best  points  to 
the  attention  of  the  female,  and  this  not  in  an  occasional  in¬ 
stance,  but  so  constantly  and  without  exception  that  it  is  pos¬ 
sible,  on  finding  a  male  with  some1  new  appendage,  to  prophesy 
as  to  the  posture  that  he  will  assume. 

Mr.  Wallace,  in  discussing  the  sexual  ornaments  of  birds, 
says  that  “the  males,  in  their  rivalry  with  each  other,  would 
see  what  plumes  were  most  effective  and  each  would  endeavor 
to  excel  his  enemy  as  far.  as  a  voluntary  exertion  would  enable 
him  to.”  This  assertion  that  the  males  consciously  vie  with 
each  other  in  displaying  their  beauty  implies  that  the  females 
are  influenced  by  it,  for  surely  if  the  males  can  see  which  plumes 
are  “effective”  the  females  can  see  the  same  thing;  and  if  the 
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plumes  are  “effective”  the  effect  must  he  to  make  a  female  choose 
one  male  rather  than  another  because  of  them.  Among  the 
variations  that  appear,  whatever  she  does  not  see  is  of  no  use  to 
the  male  in  winning  her,  and  is  dropped  out;  whatever  is  vis¬ 
ible  and  exciting  to  her  is  perpetuated  and  the  choice  of 
the  most  striking  male,  from  a  number  of  wooers,  by  the  female, 
has  resulted  in  a  progressive  development  of  highly  colored  and 
modified  species.  Mr.  Wallace’s  hypothesis  may  explain  the 
impulse  to  display,  but  the  only  theory  that  explains  the  form 
that  the  display  takes  is  that  of  female  selection. 

We  have  made  a  careful  study  of  the  types  in  the  Cambridge 
collection  which  were  described  in  1885  by  Keyserling.  In 
most  of  the  identifications  we  agree  with  Mr.  Banks  and  Mr. 
Emerton.  Our  results  are  as  follows :  Phidippus  purpuratus 
and  albomaculatus  are  the  male  and  female  of  the  same  species, 
which  should  be  called  purpuratus  K. ;  pulcherrimus  is  a  good 
species  which  has  since  been  found  by  Mr.  Banks;  ruber  is  a 
synonym  of  McCookii  P. ;  gracilis  is  a  synonym  of  our  Putnamii 
and  bicolor  of  our  Johnsonii;  clarus  is  a  good  species  and  in¬ 
cludes  rufus  P.,  rufus  B.,  and  multiformis  E. ;  Icius  elegans 
is  a  Sadala,  probably  from  Mexico  ;  Icius  nigromaculatus  is  a 
good  species,  belonging  to  Dendryphantes ;  I.  albovittatus  equals 
D.  militaris  H. ;  I.  crassiventer  equals  D.  capitatus  H. ;  I.  vit- 
tatus  equals  Wala  palmarum  H. ;  Ephippus  americanus  is  a 
good  species  of  which  speciosa  B.  is  a  synonym.  It  belongs  to 
Pellenes.  Ergane  tseniata  is  probably  the  young  of  Stoides  au- 
ratus  H. ;  Cyrba  pulex  equals  Habrocestum  pulex  H.  as  Keyser¬ 
ling  himself  states,  and  Saitis  xnotata  is  the  female  of  the  same 
species;  Pelenes  nigriceps  is  a  small  variety  of  our  Pellenes 
splendens;  Menemerus  cruciferus  equals  Stoides  auratus  H. 
Homolattus  septentrionalis  equals  Agassa  cyanea  H. ;  Wala  al- 
bovittata  equals  Wala  palmarum  H. ;  Agobardus  anormalis 
seems  to  be  a  good  species  but  probably  does  not  belong  to  Korth 
America. 

The  spiders  from  Elorida  described  by  Dr.  Albert  Tullgren 
in  1893,  under  the  names  Phidippus  clarconensis,  P.  oaklanden- 
sis  and  P.  bilineatus,  are  probably  synonyms  of  species  already 
known,  but  they  are  so  uncertain  that  we  do  not  include  them. 
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This  is  true  also  of  three  species  in  the  Halle  collection  from 
Peoria,  Ill.,  described  by  Dr.  Giebel. 

We  have  omitted  from  the  generic  synonymy  all  reference  to 
onr  paper  on  Genera  of  Attidse  since  this  was  merely  a  collection 
of  generic  descriptions  which  are  referred  to  under  the  dates  of 
their  first  publication. 

The  only  purpose  of  the  keys  is  to  save  time,  and  a  species  or 
genus  that  has  been  found  by  their  use  should  always  be  identi¬ 
fied  by  the  specific  or  generic  description  before  it  is  accepted. 

A  few  of  the  drawings  were  made  by  Mr.  Kapo  Morito  but 
most  of  them  are  by  Mr.  Emerton,  who  has  also  placed  at  our 
disposal  the  drawings  made  for  his  paper  on  Hew  England  At¬ 
tidse.  We  have  made  use  of  figures  published  in  our  earlier 
papers,  especially  f hose  of  1888  which  were  made  by  Mr.  Wil¬ 
liam  M.  Wheeler.  Two  figures  have  been  reproduced  from  a 
paper  by  Mr.  Banks  and  one  has  been  copied  from  Mr.  Cam¬ 
bridge. 

Leaving  out  of  consideration  the  Lyssomanse  (Attidse  with 
eyes  in  four  rows)  we  first  divide  the  Attid  genera  of  the  United 
States  into  ant-like,  and  not  ant-like  spiders,  and  then  subdivide 
each  of  these  classes  into  Simon’s  three  groups  of  Pluridentati, 
Unident  ati  and  Eissidentati,  according  to  the  dentition  of  the 
lower  margin  of  the  falx.  This  we  do  merely  as  a  matter  of 
practical  convenience,  the  fact  that  it  sometimes  separates  closely 
allied  genera  adding  to  its  usefulness  as  a  means  of  identifica¬ 
tion. 
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KEY  TO  ANT-LIKE  SPIDERS. 

p  Lower  margin  of  falx  with  several  teeth.  Front  middle  eyes 
j  three  times  as  large  as  lateral  eyes ....  Synemosyna  formica 

1  ]  Lower  margin  of  falx  with  compound  tooth .  2 

l  Lower  margin  of  falx  with  single  tooth . . .  8 


2  1 


'  Tube  of  palpus  long,  slightly  curved.  Two  tibial 
apophyses  on  palpus.  Tibia  I  with  one  pair  and  one 
spine  farther  back.  Eye-region  occupying  %  of 

cephalothorax  .  Peckhamia  scorpiona 

Tube  of  palpus  spiral,  heavy  at  origin  and  tapering 
at  end.  Eye-region  occupying  y2  of  cephalo¬ 
thorax  . Peckhamia  picata 

Tube  of  palpus  spiral,  heaviest  in  the  middle,  equally  slen¬ 
der  at  origin  and  at  end,  where  it  bends  abruptly.  Eye- 
region  occupying  y2  of  cephalothorax.  .Peckhamia  americana 


f  Cephalic  part  on  higher  plane  than  thoracic.  Tibia  and 
J  tarsus  of  palpus  strikingly  enlarged  in  both 

j  sexes  . Myrmarachne  albocinctus 

l  Cephalic  and  thoracic  parts  on  same  plane .  4 


i  First  leg  with  tibia  much  enlarged .  Bellota  5 

First  leg  with  femur  somewhat  enlarged,  but  otherwise  slen¬ 
der  (from  Texas,  near  Mexico) .  Paradamcetas  formicina 


f  Tibia  I  longer  than  femur  and  plainly  longer  than  wide, 

|  with  a  ridge  of  stiff  hairs,  spiny,  and  truncated  at 

5  -|  their  ends  .  Bellota  Wheelerii 

I  Tibia  I  not  longer  than  femur,  and  about  as  wide  as  long, 

L  with  a  fringe  of  soft  hairs . . .  Bellota  micans 


SYNEMOSYNA  Hentz.  1845. 

Type,  S.  formica  H. 

1845.  Synemosyna  H.  (formica),  Jour.  Bost.  Soc.  Nat.  Hist.,  Y. 

1846.  Janus  C.  K.  (gibberosus),  Die  Arachinden,  XIII,  p.  21. 

1875.  Synemosyna  H.  (formica),  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II, 

p.  73. 

1883.  Synemosyna  P.,  Descr.  New  or  little  known  Attidae  of  U.  S., 
p.  30. 

1888.  Synemosyna  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  93. 

1891.  Synemosyna  E.,  Trans.  Conn.  Acad.  Vol.  VIII,  p.  30. 

1892.  Synemosyna  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  Vol.  II,  pt.  1, 

p.  76. 

1901.  Synemosyna  E.  S.,  Hist.  Nat.  des  Aran.,  2nd  Ed.,  II,  p.  512. 

1905.  Synemosyna  B.,  Am.  Nat.,  XXXIX,  p.  320. 
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Cephalo  thorax  rather  low,  twice  as  long  as  wide,  rounded  and 
narrower  behind.  There  is  a  deep  constriction  near  the  middle 
of  the  thoracic  part  and  also  in  the  middle  of  the  abdomen. 
Quadrangle  of  eyes  but  little  wider  than  long,  a  little  wider  be¬ 
hind  than  in  front,  occupying  one-third  of  the  cephalothorax. 
Anterior  eyes  in  a  curved  row,  middle  eyes  touching  and  very 
large,  two  and  one-half  to  three  times  as  large  as  the  lateral, 
which  are  a  little  separated  from  them.  Second  row  a  little 
nearer  the  first  than  the  third  row.  Dorsal  eyes  a  little  larger 
than  the  lateral.  Lip  about  as  wide  as  long.  Falces  with  sev¬ 
eral  teeth  on  lower  border. 

The  spiders  in  this  genus  are  the  most  ant-like  of  all  our 
spiders,  and  are  not  easily  distinguished  from  ants,  even  by  a 
naturalist. 

SYNEMOSYNA  FORMICA  H. 

Plate  L,  figures  1 — 1c. 

1845.  Synemosyna  formica  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1846.  Janus  gibberosus  C.  K.,  Die  Arachniden,  XIII,  p.  21. 

1875.  Synemosyna  formica  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  73. 
1883.  Synemosyna  formica  P.,  Descr.  New  or  little  known  Attid®  of 
U.  S.,  p.  30. 

1888.  Synemosyna  formica  P.,  Wis.  Acad.  Scineces,  Arts  and  Letters 
VII,  N.  A.  Att.,  p.  93. 

1891.  Synemosyna  formica  E.,  Trans.  Conn.  Acad.,  VIII,  p.  30. 

1892.  Synemosyna  formica  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  pt.  1, 

p.  77. 

1892.  Synemosyna  formica  B.,  Proc.  Acad.  Nat.  Soc.  Phila.,  p.  80. 

Length,  $  3.9  mm.,  9  5.4  mm.  Legs  in  both  sexes  4312; 
equally  stout.  The  middle  eyes  of  the  first  row  are  three  times 
as  large  as  the  lateral ;  the  other  eyes  are  small.  The  anterior 
end  of  the  abdomen  has  the  integument  hardened  in  the  middle 
and  has  also  a  hard  piece  on  the  under  surface,  which  extends 
upward  on  each  side  so  that  the  edges  are  visible  from  above. 
The  posterior  end  of  the  abdomen  is  widened  and  rounded. 
The  falces  are  short  and  vertical  in  the  female,  and  a  little 
longer,  and  curved  apart  in  the  middle  in  the  male.  The  color 
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is  black  with  a  whit©  spot  just  before  the  anterior  constriction, 
and  a  white  band  in  the  constriction  on  each  side,  which  is  nar¬ 
rower  above  than  below.  Abdomen  in  front  of  constriction 
pale  rufus ;  behind  constriction  black,  with  a  white  band  which 
occupies  the  anterior  sides  and  curves  downward  under  the  ven¬ 
ter.  Legs  are  all  slender ;  first  pair  pale,  with  an  external  and 
internal  black  line  on  the  femur  patella  and  tibia;  second  pair 
all  pale;  third  pair  pale,  except  femur  which  is  dark,  and  a 
black  spot  on  tibia;  fourth  pair  with  femur  dark,  patella  pale 
at  proximal,  blackish  at  distab  end;  tibia,  proximal  end,  black¬ 
ish,  shading  into  pale  towards  outer  part ;  metatarsus  and  tarsus 
pale. 

This  species  is  found  on  plants  and  low  bushes  and  matures 
in  June.  The  cocoon  contains  four  large  eggs,  and,  to  judge 
from  the  habits  of  Peckhamia  picata,  three  or  four  are  made 
during  the  summer.  We  have  elsewhere  called  attention  to  the 
low  fertility  of  the  ant-like  spiders  (some  species  of  the  Attidse 
lay  180  eggs),  and  have  suggested  that  if  there  is  an  inverse 
variation  in  every  species  between  its  birth-rate  and  its  powers 
of  maintenance,  we  must  accept  the  conclusion  that  these  small, 
weak  and  defenseless  spiders  derive  an  immense  advantage 
from  their  imitation  of  ants,  their  mimetic  form  enabling  them 
to  escape  from  their  enemies.* 

PECKHAMIA  E.  S.  1901. 

Type,  Synemosyna  scorpiona  Hentz. 

1845.  Synemosyna  hentz  (picata),  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 
1875.  Synemosyna  hentz  (picata),  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II, 
p.  75. 

1888.  Synageles  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N.  A. 
Att.,  pp.  94,  95. 

1891.  Synageles  E.,  Trans.  Conn.  Acad.,  VIII,  p.  32. 

1892.  Synageles  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  1,  pp.  63-65. 
1901.  Peckhamia  simon,  Hist.  Nat.  des.  Araign.  2me  Ed.,  II,  p.  496. 
1903.  Peckhamia  simon,  ibid,  p.  868. 

1905.  Peckhamia  banks,  Am.  Nat.,  XXXIX,  p.  320. 


*Occ.  Pap.  Nat.  Hist.  Soc.  Wis.  Vol.  II,  No.  2,  p.  75. 
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Cephalothorax  rather  low  and  flat  (scorpiona),  or  high  and 
convex  (picata,  americana) .  Eye  region  plainly  longer  than 
wide,  wider  behind  than  in  front  or  equally  wide  (scorpiona), 
occupying  about  2-3  or,  in  picata  and  americana,  1-2  of  the  ceph- 
alothorax.  Eirst  row  of  eyes  very  slightly  curved;  middle  eyes 
twice,  or  nearly  twice,  as  large  as  lateral.  Second  row  much 
nearer  the  first  than  the  third.  Dorsal  eyes  large,  forming  a  row 
as  wide  (picata,  americana)  or  not  quite  as  wide  (scorpiona) 
as  the  cephalothorax.  Ealces  vertical,  small,  with  a  compound 
tooth  on  the  lower  margin;  labium  as  wide  as  long  (picata, 
americana)  or  wider  than  long  (scorpiona).  Sternum,  oval. 


PECKHAMIA  AMERICANA  P.  1892. 

Plate  L,  figure  4.  Plate  LI,  figure  1. 

1892.  Synageles  americana  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.  II,  1, 
p.  65. 

Length,  S  4  mm. ;  $  5  mm.  Spines,  S  $ ,  tib.  I  3-3 ; 
met.  I  2-2,  tib.  II  3-3,  met.  II  2-2.  This  spider  closely 
resembles  picata,  but  in  that  species  the  cephalic  part  is  shorter 
and  the  posterior  slope  is  quite  different,  there  being  a  slight 
ridge  behind  the  depression  from  which  the  thorax  falls  steeply 
on  the  sides  and  behind.  In  americana  the  cephalic  part  occu¬ 
pies  a  little  more  than  half,  the  depression  is  less  marked,  and 
the  elevated  part  behind  the  depression  rounds  out  on  the  sides 
and  behind  instead  of  falling  steeply.  Picata  is  a  much  darker 
spider  than  americana,  which  is  reddish  rather  than  black. 

Color,  $ .  The  body  and  legs,  except  the  posterior  two  thirds 
of  the  abdomen  and  tarsi  of  the  second  pair  of  legs,  which  are 
dark,  reddish.  In  some  specimens  the  cephalic  part  is  darker 
and  all  the  legs  approach  more  nearly  the  markings  seen  in 
picata,  though  the  dark  purple  iridescence  on  the  patella  and 
tibia  is  never  present.  In  the  female  there  is  more  red  than 
in  picata  but  the  differences  are  not  so  accentuated.  In  cases 
of  doubt  the  epigynum  is  the  only  certain  criterion. 
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Prof.  Win.  M.  Wheeler  frequently  found  americana  mim ic¬ 
ing  the  ant  Componotus  planatus  Roger,  and  running  in  files 
with  the  ants  up  and  down  the  trees  at  Miami,  Florida,  in  May. 

From  Georgia,  Florida,  Texas,  Arizona,  Vera  Cruz,  Mexico 
and  Missouri. 

PECKHAMIA  PICATA  H.  1845. 

Plate  LI,  figures  2 — 2c. 

1845.  Synemosyna  picata  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Synemosyna  picata  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  75. 
1888.  Synageles  picata  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters  VII, 
N.  A.  Att.,  p.  94. 

1891.  Synageles  picata  E.,  Trans  Conn.  Acad.  V,  p.  32. 

1892.  Synageles  picata  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.  II,  1  p,  64. 

Length,  $  3.4  mm.,  $  4.8  mm.  Legs,  S  4123,  $  4231,  first 
pair  stoutest,  especially  patella  and  tibia.  Spines  in  both  sexes, 
tib.  I  3-3 ;  met.  I  2-2,  tib.  II  3-3,  met.  II  2-2.  The  cephalic 
part  is  limited  by  a  depression,  beyond  which  the  thoracic  part  is 
raised  into  a  ridge  and  then  falls  steeply ;  it  is  prolonged  below, 
to  meet  the  pedicle.  The  abdomen  is  constricted  near  the  an¬ 
terior  end,  more  strongly  in  the  male  than  in  the  female. 

Color.  Eye-region,  dark  with  violet  reflections ;  thoracic  part, 
reddish-brown  with  two  white  spots  in  the  depression  between 
the  dorsal  eyes.  Anterior  segment  of  abdomen  reddish-brown; 
posterior  segment  glistening  black,  with  two  white  bands  which 
begin  at  the  constriction  and  curve  downward  over  the  sides. 
Venter  dark. 

The  first  legs  of  the  female  are  twice  as  thick  as  the  others 
and  the  first  legs  of  the  male  are  still  stouter.  The  patella 
and  tibia  are  flattened  in  front,  especially  in  the  male.  This 
surface  in  the  male  is  purple  and  iridescent.  Legs  $  ,  femur, 
brown ;  patella  and  tibia,  dark ;  metatarsus  and  tarsus,  yellow  or 
light  brown ;  second  pair,  femur,  brown,  patella  and  tibia  light ; 
metatarsus  and  tarsus  dark.  In  some  specimens  there  is  a  black 
longitudinal  line  on  the  anterior  face  of  patella  and  tibia.  Third 
pair,  femur  as  in  second,  other  joints  light  with  sometimes  the 
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black  line  as  in  the  second.  Fourth  pair  brown,  occasionally  the 
proximal  end  of  patella  is  light  and  also  last  two  joints.  Legs, 
2,  first  pair,  brown  except  last  two  joints,  which  are  yellow; 
second  pair,  femur  patella  and  tibia,  light,  with  the  black  line, 
metatarsus  and  tarsus,  dark;  third  pair,  femur  brown,  patella 
and  tibia  as  in  second,  other  joints  light;  fourth  pair,  brown 
except  patella  and  tarsus,  which  are  more  or  less  yellow.  In 
alcohol  all  parts  tend  to  become  brown. 

The  species  is  one  of  ou*  best  ant  mimics,  both  in  form  and 
movements.  The  females  make  three  cocoons,  each  containing 
from  three  to  four  eggs.  We  have  described  in  detail  its  mat¬ 
ing  and  general  habits,  in  Vol.  II,  pt.  1  of  the  Occ.  Pap.  Nat. 
Hist.  Soc.  Wis.,  pp.  4-7. 

Picata  matures,  in  Wisconsin,  about  the  first  of  July.  The 
females  are  more  common  than  the  males. 

PECKHAMIA  SCORPIONA  H.  1845. 

Plate  L,  figure  3.  Plate  LI,  figure  3. 

1845.  Synemosyna  scorpiona  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1850.  Synemosyna  noxiosa  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  VI. 

1875.  Synemosyna  scorpiona  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II, 
p.  74. 

1875.  Synemosyna  noxiosa  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II, 

p.  161. 

1888.  Synageles  scorpiona  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters 
VII,  N.  A.  Att.,  p.  95. 

1892.  Synageles  scorpiona  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  1, 
p.  63. 

Mr.  Banks  thinks  that  Salticus  fuligineus,  Blk.  1846,  is  a 
synonym. 

Length,  8  2.4  mm.,  2  3.5  mm.  Legs,  4123,  first  pair  short¬ 
est,  especially  in  the  male.  Spines,  8  and  2  ,  tib.  I  1-1,  1 
single  spine ;  met.  I  2-2 ;  tib.  II  1  single  spine ;  met.  II  2-2. 

The  cephalothorax  is  flat  and  low,  the  thoracic  part  falling 
gradually  from  the  dorsal  eyes,  prolonged  below  to  meet  the  ped¬ 
icle. 
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The  cephalothorax  is  brown,  darkest  above  the  front  eyes, 
with  the  side  eyes  on  black  spots.  Under  alcohol  the  front  third 
of  the  abdomen  is  brown  with  two  light  lines,  sometimes  con¬ 
nected  by  longitudinal  bars;  there  is  a  light  ring  around  the 
constriction,  and  back  of  this  the  color  is  dark.  A  variety  from 
Arizona,  of  which  we  have  a  single  male,  has  the  abdomen  black 
with  a  round  pure  white  spot  on  each  side,  in  the  constriction. 
The  legs  are  yellow,  with  dark  longitudinal  lines  (more  or  less 
broken)  in  front  and  behind,  excepting  the  first  pair  in  the 
male,  which  has  the  femur,  patella  and  tibia  enlarged  and  dark¬ 
ened.  The  black-abdomened  variety  has  the  first  leg  of  a  uni¬ 
form  reddish-brown  color,  except  that  the  metatarsus  is  darker 
on  the  outside  and  lighter  within,  and  the  tarsus  light ;  the  second 
leg  is  dark  with  a  pale  tarsus;  the  third  is  light  with  a  dark 
longitudinal  line  in  front ;  the  fourth  is  brown  with  a  pale  tarsus 
and  two  dark  longitudinal  lines.  Urom  below,  the  coxae  and 
trochanters  of  the  first  pair  are  reddish,  the  second  and  third 
coxae  and  all  the  other  trochanters  are  white,  and  the  fourth 
coxae  are  black. 

Mr.  Emerton  has  this  species  from  Cambridge,  Mass.,  Eliza¬ 
beth  City,  N.  C.,  and  Charleston,  S’.  C. ;  Mr.  Banks,  from  Long 
Island,  N.  Y.,  Louisiana  and  Arizona,  and  Hentz  had  it  from 
North  Carolina  and  Alabama.  In  our  collection  are  examples 
from  New  York,  Ohio,  Arizona,  Texas  and  California. 

MYRMARACHNE  ALBOCINCTUS  C.  K.  1846. 

Plate  L,  figures  2 — 2c. 

1846.  Salticus  albocinctus  C.  K.,  d  $,  Die  Arachniden,  XIII,  p.  36. 
1888.  Salticus  ephippiatus  P.,  d  $,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Attidse,  p.  96. 

1891.  Salticus  ephippiatus  E.,  (not  ephippiatus  H.)  %  Trans.  Conn. 

Acad.,  VIII,  N.  E.  Attidas,  p.  31. 

1892.  Salticus  ephippiatus  P.,  £  $,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II, 

p.  18. 

1899.  Salticus  albocinctus  B.,  Proc.  Ent.  Soc.  Washington,  IV,  3, 
p.  190.  Not  Synemosyna  ephippiata  Hentz  1845. 


26— S.  &  A. 
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Length,  3  $  5-7  mm.  Legs,  3  ?  4132,  equally  stout. 

Cephalothorax  rather  high;  thoracic  part  on  a  lower  plane 
than  cephalic,  with  a  slight  constriction  in  front  of  the  middle. 
Sides  nearly  parallel,  contracting  a  little  behind.  Quadrangle 
of  eyes  very  slightly  wider  than  long,  a  little  wider  behind  than 
in  front,  occupying  two-fifths  of  the  cephalothorax.  Anterior 
eyes  in  a  straight  row,  all  somewhat  separated  from  each  other, 
the  lateral  about  one-half  as  large  as  the  middle.  Second  row 
about  half-way  between  first  and  third  rows.  Third  row  not 
quite  so  wide  as  cephalothorax  at  that  place.  Ealces  (S)  wider 
than  first  row  of  eyes,  more  than  three  times  as  long  as  face, 
nearly  horizontal,  diverging;  fang  as  long  as  falx;  (?)  much 
weaker  and  shorter,  slightly  inclined  forward,  fang  short.  On 
the  lower  margin  of  the  falx  is  a  single  tooth.  Lip  about  as 
wide  as  long.  Coxse  I  separated  by  more  than  the  width  of  the 
lip.  Sternum  long  and  narrow.  Abdomen  constricted  in  front 
of  middle.  Legs  all  slender  with  three  pairs  of  spines  under 
the  tibisB,  and  two  pairs  under  the  metatarsi,  of  the  first  and 
second  pairs. 

The  cephalothorax  is  yellowish-brown  with  an  indistinct  light 
mark  across  the  middle.  The  abdomen  has,  at  the  constriction, 
a  white  band,  which  slopes  backward  along  the  sides  and  nearly 
to  the  spinnerets.  In  front  of  the  constriction  it  is  brown,  and 
behind  it,  black.  We  have  seen  only  specimens  in  alcohol.  Mr. 
Emerton,  who  is  familiar  with  it  in  life,  says  that  in  color  and 
general  appearance,  it  resembles  orange-brown  ants,  the  colors 
being  various  shades  of  orange-brown,  some  individuals  very 
dark,  others  pale.  The  legs  are  yellow  with  the  tarsi  of  the 
first  pair  dark,  and  the  first  and  second  with  a  more  or  less 
distinct  dark  line  in  front.  The  palpi  are  darker  than  the  legs, 
and,  in  both  sexes,  have  the  tibia  and  tarsus  very  much  thick¬ 
ened,  and  covered  with  stiff  hairs  on  the  under  side. 

Mr.  Emerton  has  this  species  from  Massachusetts  and  Connec¬ 
ticut,  and  Mr.  Banks  from  ISTew  York,  Louisiana  and  Elorida. 
Koch  reports  it  from  Pennsylvania,  and  in  our  collection  are  ex¬ 
amples  from  KeW  York,  Missouri,  Mississippi  and  Texas. 

The  single  tooth  on  the  lower  margin  of  the  falx  brings  albo- 
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canctus  into  the  group  of  Fnidentati,  hut  we  place  it  in  Myr- 
marachne  (Pluridentati)  as  it  differs  from  that  genus  only  in 
having  not  so  narrow  a  sternum. 

BELLOTA  P.  1892. 

Type,  Citirothecia  formicina  Tacz. 

1879.  Chieothecia  tacz,  (formicina),  Bull.  Soc.  Imp.  des  Nat.  de 
Moscow,  LIII,  4,  p.  367. 

1892.  Bellota  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  1,  p.  67. 

Cephalothorax  low  and  flat,  with  sides  nearly  vertical  and 
nearly  parallel  in  formicina  and  Wheelerii,  hut  not  in  micans, 
widening  a  little  behind  the  dorsal  eyes.  Front  row  of  eyes 
straight,  middle  at  least  twice  as  large  as  lateral.  Second  row 
half-way  between  the  others,  or  nearer  first.  Eye-region  1-4 
wider  than  long,  plainly  wider  behind  than  in  front,  occupying 
less  than  2-5  of  the  cephalothorax.  Sternum  long,  oval.  Coxae 
I  sometimes  almost  touching  (formicina),  sometimes  well  sep¬ 
arated.  Labium  longer  than  wide,  or  about  as  wide  as  long 
(formicina).  First  leg  much  enlarged  in  both  sexes.  Falces 
vertical,  with  a  single  tooth  on  the  lower  margin. 

BELLOTA  MICANS,  n.  sp. 

Plate  LI,  figure  6. 

$  .  Length,  3.5  mm.  Legs  4132,  first  pair  much  the  stoutest. 
Spines,  tib.  I  3-3,  tib.  II  2  serially  below,  met.  I  and  II  2-2. 

A  small,  pale,  ant-like  species,  without  constrictions.  The 
front  eyes  are  close  together  in  a  straight  row,  the  middle  being 
more  than  twice  as  large  as  the  lateral.  The  eyes  of  the  second 
row  are  very  small,  and  are  half  way  between  the  first  and  the 
third.  The  falces  are  small  and  vertical.  The  coxae  are  partly 
visible  from  above.  The  first  leg  has  the  femur  and  tibia  much 
enlarged.  There  is  a  moderately  long  pedicle. 

The  cephalothorax,  legs  and  palpi  are  clear,  light,  yellowish- 


374  Wisconsin  Academy  of  Sciences ,  Arts  and  Letters. 

brown,  with  a  thin  covering  of  short  white  hairs.  Under  alco¬ 
hol  the  abdomen  is  almost  colorless  except  in  the  posterior  third, 
which  is  dark,  and  has  two  large,  round  black  spots.  When  our 
somewhat  damaged  specimen  is  dry,  this  posterior  third  is  seen 
to  be  covered  with  brilliant  iridiscent  scales,  patches  of  which 
also  occur  on  the  anterior  part  and  on  the  legs.  The  tibia  of  the 
first  leg  has,  underneath,  a  short  fringe  of  soft,  dark  hairs,  and 
just  above  this,  on  the  outer  and  inner  sides,  are  three  very 
short  spines. 

We  have  a  single  female  from  southern  Texas,  near  Mexico. 

BELLOTA  WHEELERII,  n.  sp. 

Plate  LI,  figure  7. 

9  .  Length,  4  mm.  Legs  4132,  first  pair  enlarged.  Spines, 
tib.  I  3-3,  tib.  II  3  serially  below,  met.  I  and  II  2-2. 

A  small  ant-like  species,  without  constrictions.  The  front 
eyes  are  close  together  in  a  straight  row,  the  middle  being  more 
than  twice  as  large  as  the  lateral.  The  second  row  is  half-way 
between  the  first  and  the  third.  The  falces  are  vertical  and  rather 
stout  for  the  size  of  the  spider.  The  coxae  are  visible  from 
above.  The  first  leg  has  the  femur  and  tibia  much  enlarged. 
There  is  a  long  pedicle.. 

The  spider  is  brown  with  a  thin  covering  of  white  hairs. 
The  color  is  darkest  on  the  cephalic  plate  and  palest  on  the 
abdomen.  There  is  a  white  line  around  the  clypeus  and  the 
lower  margin  of  the  cephalothorax.  One  specimen  has  a  black 
central  longitudinal  streak  on  the  anterior  third  of  the 
abdomen.  The  palpi  are  pale,  the  falces  brown.  In  the  first 
leg  the  coxa  and  trochanter  are  pale  and  the  other  joints  brown, 
with  short,  white  hairs.  Underneath  the  tibia  there  is  a  ridge 
of  stiff  spiney  dark  hairs,  which  are  truncated  at  the  ends,  and 
just  above  this,  on  the  inner  and  outer  sides,  three  short  stout 
spines.  The  other  legs  have  the  femur  and  tibia  dark  brown, 
the  patella  a  little  lighter,  and  the  metatarsus  and  tarsus  pale. 
The  coxa  is  pale  in  the  second  and  fourth  legs  and  dark  in  the 
third. 
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We  have  two  females  from  the  southern  part  of  Texas,  near 
the  Mexican  border. 

Under  alcohol  this  species  resembles  B.  micans,  since  the 
bright  color  of  the  latter  appears  only  after  drying.  In  both, 
the  tibia  of  the  first  leg  is  enlarged,  but  the  character  of  the 
fringe  is  different,  and  while  in  Wheelerii  this  joint  is  longer 
than  the  femur,  and  is  plainly  longer  than  wide,  in  micans  it  is 
not  longer  than  the  femur,  and  is  about  as  wide  as  long. 

This  species  is  named  for  Prof.  Wm.  Morton  Wheeler. 

PARADAMCETAS  FORMICINA  P.  1885. 

Plate  XLIX,  figure  10.  Plate  LI,  figure  2b. 

1885.  Paradamcetas  roRMiciNA  P.,  Proc.  Nat.  Hist.  Soc.  Wis.,  p.  79. 
1892.  Paradamcetas  formicina  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.  II, 
1,  p.  74. 

1900.  Paradamcetas  formicina  F.  O.  P.  C.,  Biol.  Cent.  Am.,  Arachn.,  II, 
p.  177. 

Length,  ^  $  4.5  mm.  to  5  mm.  Legs,  8  $  4132,  first  pair 
a  little  the  stoutest,  especially  the  femora.  Spines,  tib.  I  3-3, 
tib.  II  1-1  and  2  behind,  serially,  met.  I  and  II  2-2. 

In  the  female  the  cephalothorax  has  a  small  semi-circular  re¬ 
gion  behind  the  dorsal  eyes  which  falls  but  little  below  the  plane 
of  the  cephalic  part,  and  from  this  there  is  an  abrupt  slope  to 
the  lower  border.  In  the  male  the  distinction  between  the  two 
inclinations  is  not  so  clearly  defined,  the  effect  being  a  gradual 
slope  from  the  dorsal  eyes.  P alces,  o  ,  usually  horizontal  and 
three  times  as  long  as  face,  sometimes  nearly  vertical  and  only 
twice  as  long  as  the  face,  rounded  on  the  outer  side,  straight 
within,  having  a  long  tooth  on  the  distal  lower  edge  and  three 
teeth  on  the  upper  edge,  transversely  rugose  above ;  9  ,  vertical, 
but  little  longer  than  the  face.  Sternum  oval,  projecting  be¬ 
tween  the  anterior  coxae,  which  are  separated  by  the  width  of 
the  labium.  Labium  a  little  longer  than  wide. 

The  ground  color  of  the  body  is  black,  the  cephalothorax 
being  covered  with  slightly  iridescent  white  scales  which  have 
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rosy  reflections,  and  the  abdomen  with  greenish-golden  scales. 
The  legs  and  palpi  are  light  brown,  all  the  legs  having  two 
longitudinal  lines  of  white  hairs,  throughout  their  length.  Be¬ 
tween  these,  on  the  first  leg,  is  a  dark  line.  The  falces  and 
mouth  parts  are  reddish-brown,  the  coxae  pale,  and  the  sternum 
and  venter  black. 

The  appearance  of  this  species  is  not  especially  ant-like.  We 
have  it  from  Guatemala  and  southern  Texas,  near  the  Mexican 
border.  Cambridge  reports  it  from  Panama. 


KEY  TO  SPIDERS  NOT  ANT-LIKE  IN  FORM. 

Unidentati  (lower  margin  of  falx  with  a  single  tooth  or  with¬ 
out  a  tooth).  Admestina,  Agassa,  Corythalia,  Chalcoscirtus, 
Dendryphantes,  Escambia,  Euophrys,  Habrocestum,  Hyctia, 
Icius,  Marehena,  Marpissa,  Metacyrba,  Menemerus,  ISTeon,  Pel- 
lenes,  Phidippus,  Pseudicius,  Parnsenus,  Plexippus,  Phlegra, 
Salticus,  S'assacus,  Sidusa,  Sittacus,  Stoides,  Talavera,  Thio- 
dina  (in  part),  Wala. 

Fissidentati  (lower  margin  of  falx  with  a  compound  tooth). 
Agobardus,  Icius,  Msevia,  Onondaga,  Poultonella,  Thiodina 
(in  part),  Zygob alius. 

Pluridentati  (lower  margin  of  falx  with  several  teeth).  Bal- 
lus,  Thiodina  (in  part). 

Unidentati. 


(  Spines  under  tibia  I  4-4;  cephalic  part  occupying  only 

1  j  about  1-3  of  cephalothorax . Hyctia 

(  Spines  under  tibia  I  less  than  4-4  . . .  2 

(  Falx  without  any  tooth  on  lower  margin  (Euophrys,  Sit- 

2  j  tacus  except  S.  claremontii,  Chalcoscirtus  montanus) . .  3 

(  Falx  with  one  tooth  below .  4 

f  Two  serial  spines  under  tibia  I;  spider  black;  length  2-2.5 

3  }  mm  . . . . .  Chaldoscirtus 

,  Spines  under  tibia  I  2-2  .  Sittacus 

l  Spines  under  tibia  I  3-3  . . . Euophrys* 


*  Under  this  head  is  included  the  male  of  E.  monadnock,  although  the 
spines  are  so  difficult  to  see  that  they  are  uncertain.  The  spider  is  easily 
identified  by  the  red  femora. 


4 
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Spines  under  tibia  I  2-2  or  more .  13 

Less  than  two  pairs  of  spines  under  tibia  I,  sometimes  one 
pair  and  one  or  two  serially  behind  (Admestina, 
Agassa,  Salticus,  Icius  similis,  Habroeestum  pulex, 
Marchena  minuta  $,  Marchena  sissonii,  Pseudicius 
monticolus,  Pseudicius  piraticus)  .  5 

Four  spines  under  tibia  I,  one  pair  and  two,  serially,  be¬ 
hind;  legs  4312 .  Habroeestum  pulex 

Less  than  four  spines  under  tibia  I .  6 

No  spines  on  tibia  I  .  7 

Tibia  I  with  at  least  one  spine  .  8 

Cephalic  part  occupying  only  1-3  of  cephalothorax;  tibia 

I  enlarged;  legs  4132  . . .  Admestina 

Cephalic  part  occupying  a  little  more  than  1-3  of  cephalo¬ 
thorax;  tibia  I  not  enlarged.  Abdomen  either  entirely 
covered  with  iridescent  scales  or  marked  with  trans¬ 
verse  or  oblique  white  bands  .  Salticus 

Tibia  I  with  one  anterior  lateral  spine  only .  9 

Tibia  I  wjth  at  least  one  spine  below .  10 

Abdomen  with  narrow  white  longitudinal  band  on  each 

side  of  middle .  Marchena  sissonii 

Abdomen  with  wide  central  longitudinal  band  . 

Pseudicius  piraticus 

Cephalic  part  plainly  longer  than  thoracic;  one  spine  or 

rarely  two  under  tibia  I  .  Agassa 

Cephalic  part  plainly  shorter  than  thoracic;  three  spines 

under  tibia  I  .  11 

Legs  white  with  dark  longitudinal  lines  .  Icius  similis 

Legs  brown  or  yellowish-brown,  more  or  less  ringed,  not 
lineate  . . 12 


Fourth  leg  longest,  third  next  .  Marchena  minuta  $ 

First  leg  longest,  fourth  next .  Pseudicius  monticolus 

Two  pairs  of  spines  under  tibia  I,  rarely  with  one  anterior 
lateral  (includes  Metacyrba,  Sassacus  Papenhoei, 
Habroeestum  acerbum,  part  of  Icius  similis  and  part 

of  Pellenes)  .  14 

More  than  four  spines  under  tibia  I  .  18 


Third  leg  longest  .  17 

Fourth  leg  longer  than  third  .  15 


Eye-region  occupying  1-2  cephalothorax,  plainly  wider  be¬ 
hind.  Fern.  I  much  enlarged  .  Sassacus  Papenhoei 

Eye-region  occupying  less  than  1-2  cephalothorax  .  16 

Eye-region  with  sides  nearly  parallel.  Femur  patella  and 

tibia  of  first  leg  much  enlarged  .  Metacyrba 

Eye-region  wider  behind.  Fern.  I  slightly  enlarged. . .  Icius  similis 

Abdomen  very  wide  and  short,  marked  with  a  white  basal 
band  above  a  black  band,  two  round  white  spots  on 
middle,  and,  further  back  and  more  widely  separated, 
two  smaller  white  spots.  $  2.5  mm.,  $  4.5 

mm .  Habroeestum  acerbum 

Size  larger,  and  form  and  marking  of  abdomen  -different 

from  the  above . part  of  Pellenes 
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18 


19 


20 


Eye-region  wider  in  front  than  behind.  Spines  under  tib. 

I  3-3.  Male  with  tibia  of  palpus  longer  than  tarsus. 
Epigynum  with  two  large  contiguous  nearly  circular 
cavities,  in  the  inner  basal  part  of  each  of  which  is  a 

rounded  elevation.  Arizona,  New  York  .  Sidusa 

Three  anterior  and  three  posterior  lateral  spines  on  tibiae 
and  two  anterior  and  two  posterior  laterals  on  meta¬ 
tarsi  of  first  and  second  legs,  besides  3-3  on  tibiae  and 

2-2  on  metatarsi  below  .  19 

No  such  development  of  lateral  spines  .  20 

Sternum  long,  truncated.  Male  with  first  three  legs,  es¬ 
pecially  third,  heavily  fringed.  Abdomen  with  bright 
red  spot.  Tibial  apophysis  of  palpus  long,  slender, 

half  as  long  as  tarsus .  Corythalia 

Sternum  nearly  round,  truncated.  Male  with  first  and  sec¬ 
ond  legs,  especially  second,  heavily  fringed.  Abdomen 
yellow.  Tibial  apophysis  of  male  palpus  rather  stout, 
less  than  one-third  of  tarsus  .  Escambia 

Eye-region  wider  in  front  than  behind,  and  fourth  leg 
longer  than  third.  Body  dark  colored  wth  three 
longitudinal  light  bands  from  eyes  to  end  of  abdomen. 
Length  9-12  mm .  Plexippus  Paykullii 


I  Spiders  without  the  above  characteristics,  or  with  these 
l  characteristics  differently  combined  . 


21 


f  Spiders  large  and  hairy,  at  least  8  mm.  Cephalothorax 
I  heavy,  low  and  flat;  eye-region  occupying  but  little 

|  more  than  1-3  of  cephalothorax  and  equally  wide  in 

21  -|  front  and  behind;  sternum  much  longer  than  wide, 

narrowed  in  front  .  Marpissa 

Spiders  without  the  above  characteristics,  or  with  these 
characteristics  differently  combined  .  22 

Cephalothorax  high,  heavy  and  convex;  eye-region  wider 
behind  than  in  front;  eyes  small  in  relation  to  size  of 
spiders;  large  species,  rarely  under  7  mm.  First  legs 
heavy  and  very  hairy,  often  fringed;  falces  often 

22  -{  iridescent;  often  with  a  group  of  stout  bristles  near 

lateral  eyes.  First  and  fourth  legs  longer  than  sec¬ 
ond  and  third  .  23 

Cephalothorax  not  heavy;  first  leg  not  especially  hairy; 

size  rarely  over  6  mm .  24 

Cephalothorax  widest  in  eye-region  or  just  behind  dorsal 

23  eyes  .  Parnsenus 

Cephalothorax  widest  in  middle  of  thoracic  part _ Phidippus 

f  Third  leg  as  long  as  or  longer  than  the  fourth  (includes 

24  I  Marchena  minuta  <j>,  Pellenes,  Stoides  auratus 

|  Talavera  and  Habrocestum  morosum)  .  25 

l  Fourth  leg  longer  than  third . 


2%  >  Eye-region  wider  in  front  than  behind 
Eye-region  parallel  or  wider  behind  ... 


28 

26 

27 


]  Length  5-6  mm.  Cephalic  parit  plainly  shorter  than 
l  thoracic  .  Habrocestum  morosum 


Minute  spiders  about  2  mm.  long.  Cephalic  part  nearly 
20  j  as  long  as  thoracic  . . . . Talavera 


27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

*  n 
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'  Cephalothorax  low  and  flat;  cephalic  part  occupying  scarcely 

more  than  1-3  of  cephalothorax .  Marchena  minuta 

Cephalothorax  high  and  convex;  cephalic  part  occupying 

2-5  of  cephalothorax .  Pellenes  and  Stoides  auratus  £ 

The  male  of  S.  auratus  can  be  distinguished  from  Pellenes 
only  by  the  form  of  the  palpus. 


Eye-region  occupying  less  than  1-2  cephalothorax  .... _  30 

Eye-region  occupying  at  least  1-2  cephalothorax  ..........  29 


Length  6  mm.  General  color  green,  iridescent.  Dorsal  eyes 
about  as  large  as  lateral  eyes  of  first  row.  First  leg 
with  tibia  much  enlarged  and  fringed. ...  Sassacus  barbipes 
Small  spiders,  3  mm.  General  color  gray.  Dorsal  eyes 
nearly  as  large  as  middle  eyes  of  first  row.  First 
leg  not  enlarged  . Neon 

Eye-region  occupying  plainly  more  than  1-3  of  cephalo¬ 
thorax  .  31 

Eye-region  occupying  only  about  1-3  of  cephalothorax; 
length  8  mm.  Legs  short  Two  longitudinal  white 
bands  on  cephalothorax  and  three  on  abdomen _ Phlegra 

First  leg  with  femur  patella  and  tibia  much  enlarged. 


Body  not  iridescent  .  32 

First  leg  not  very  much  the  stoutest .  33 


Abdominal  marking,  four  pairs  of  quadrate  dark  spots. 

Tibia  of  second  leg  with  only  two  spines,  one  at  each 

end  below  .  Pseudicius  siticulosus 

Abdominal  marking  two  broken  longitudinal  white 
bands  converging  in  front  and  behind.  Tibia  of 
second  leg  with  a  pair  of  spines  at  distal  end  and 
one  spine  further  back  below,  and  one  anterior 
lateral  . . .  Menemerus  vittatus 


Posterior  three  pairs  of  legs  white,  translucent,  without 


marks  .  Wala 

Posterior  three  pairs  of  legs  not  uniform  white .  34 


Cephalothorax  not  very  high  nor  convex,  rather  elongated. 
Sides  of  whole  body  nearly  parallel;  abdomen  usually 
rounded  and  slender.  Legs  with  a  tendency  to 
lineate  markings,  first  and  fourth  pairs  rather  long 
and  tapering.  No  wide  white  bands  (only  marginal 


bands)  on  sides  of  cephalothorax  . Icius* 

Cephalothorax  rather  high  and  convex,  not  elongated. 

Sides  of  abdomen  not  rounded  nor  parallel  .  35 

First  leg  longer  than  third .  36 


Third  leg  longer  than  first .  Stoides  auratus  $ 

Fourth  leg  plainly  longer  than  first.  Abdomen  marked 
with  the  broad  angular  band  characteristic  of  Sit- 

tacus  .  Sittacus  claremontii  $ 

Fourth  leg  not  much,  if  at  all,  longer  than  first.  Abdomen 
often  marked  with  chevrons,  but  not  with  the  peculiar 
band  of  Sittacus  .  Dendryphantes 


o  species  of  Icius  are  not  elongated.  These  are  exornatus  and  sex- 
itus :  the  former  has  the  whole  body  covered  with  green  and  golden 
and  in  the  latter  the  abdomen  is  marked  with  six  peculiarly  arranged 
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Fissidentati. 

f  Cephalic  part  occupying  at  least  1-2  of  cephalothorax 

2  J  (Agobardus,  Zygoballus,  Poultonella)  .  2 

|  Cephalic  part  occupying  less  than  1-2  of  cephalothorax 
l  (Maevia,  Thiodina,  Fuentes)  .  4 

(  Cephalothorax  very  high,  and  square  above.  Cephalic  part 

2  j  longer  than  thoracic  .  Zygoballus 

(  Cephalic  and  thoracic  parts  equally  long . .  3 

(  Tibia  I  not  enlarged,  with  three  pairs  of  spines  below .  Agobardus 

3  j  Tibia  I  as  wide  as  long,  with  less  than  three  pairs  of 

(  spines  .  Poultonella 

^  (  Tibia  I  spined  below,  but  without  bulbous  hairs  .  5 

(  Tibia  I  with  2-2  spines  and  2-2  bulbous  hairs  below. .  Thiodina 

p.  J  Tibia  I  4-4  spines  below  .  6 

{  Tibia  I  3-3  spines  below .  Icius  Wickhamii 

f  Cephalothorax  low;  first  leg  thickened.  Abdomen  with 
g  j  four  longitudinal  white  lines  on  a  dark  ground . .  Onondaga 
i  Cephalothorax  high;  legs  slender.  Abdomen  without  white 

lines  . . .  Maevia 


Pluridentati. 

Under  this  head  we  have  but  one  genus,  Ballus,  and  part  of  Thiodina. 


PHIDIPPUS  C.  K.  1846. 

Type,  S.  VARIEGATUS  LUCAS. 

1833.  Salticus  (variegatus)  Lucas,  Ann.  Soc.  Ent.  Fr.,  II,  p.  476. 
1837.  Attus,  Walck.,  Hist.  Nat.  des  Ins.  Apt.,  I,  p.  432. 

1844.  Attus  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  IV. 

1845.  Attus  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1846.  Phidippus  C.  K.,  Die  Arachn.,  XIII,  p.  125. 

1875.  Attus  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  pp.  50,  51,  58,  59. 
1877.  Phidippus  Th.,  Bull.  U.  S.  Geol.  Survey,  XV,  p.  523. 

1883.  Attus  P.,  New  or  little  known  Attidae,  pp.  1,  6,  13,  15,  16,  18, 

22,  23,  31,  33. 

1885.  Phidippus  Keys.,  Ver.  z.  b.  Gesell.,  Wien,  VI,  pp.  1-11. 

1888.  Phidippus  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N.  A. 
Att.,  pp.  11-25. 

1890.  Phidippus  McC.  Am.  Spid.,  II,  p.  149. 

1891.  Megatimus  Th.,  Spindlar  Nikobarerna,  p.  129. 

1891.  Phidippus  Em.,  Trans.  Conn.  Acad.,  VIII,  N.  E.  Att.,  pp.  6-9. 

1892.  Phidippus  B.,  Proc.  Acad.  Nat.  Sci.,  Phila.,  Jan.  1892,  p.  74. 
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1895.  Phidippus  B.,  Can.  Ent.,  p.  96. 

1896.  Phidippus  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  W.  S.,  Ill,  1,  p.  34. 

1896.  Phihuus  B.,  Trans.  Am.  Ent.  Soc.  XXIII,  p.  73. 

1898.  Phidippus  B.,  Ent.  News,  June  1898,  p.  142. 

1899.  Phiheus  B.,  Proc.  Ent.  Soc.  Wash.,  IV,  3,  p.  190. 

1901.  Phidippus  P.,  Wis.  Acad.  Sciences  Arts  and  Letters,  XIII,  pp. 
288-298. 

1901.  Pabn^enus  P.,  ibid.,  p.  301  (griseus). 

1901.  Phidippus  P.,  ibid.,  pp.  280-287. 

1904.  Phidippus  B.  Jour.  N.  Y.  Ent.  Soc.,  XII,  2,  p.  115. 

1905.  Phidippus  Sch.,  Industrialist,  Vol.  31,  28,  p.  6. 

1906.  Phidippus  B.  Proc.  Ent.  Soc.  Wash.,  VII,  2-3,  p.  98. 

Spiders  above  medium  size,  sometimes  very  large  and  hairy. 
The  cephalothorax  is  high  and  massive,  wide  and  rather  short. 
As  a  rule  the  sides  round  out  widely  both  from  above  below 
and  from  in  front  to  the  middle  point.  The  widening  from 
above  below  is  usually  more  pronounced  in  the  males  than  in 
the  females.  The  cephalic  plate  slants  forward.  The  thoracic 
plate  is  short  and  wide.  The  thorax  falls  from  the  dorsal  eyes, 
at  first  gradually  and  then  more  steeply. 

The  quadrangle  of  the  eyes  is  one-third  wider  than  long,  ex¬ 
cepting  in  a  few  species,  as  arizonensis,  which  is  one-half,  and 
opifex,  which  is  two-thirds  wider  than  long.  It  occupies  about 
two-fifths  of  the  cephalothorax  and  is  plainly  wider  behind  than 
in  front.  The  eyes  are  small  in  proportion  to  the  size  of  the 
spiders.  The  first  row  is  curved,  the  middle  being  less  than 
twice  as  large  as  the  lateral  and  a  little  separated  from  each 
other,  while  the  lateral  are  separated  from  them  by  from  one- 
third  to  two-thirds  of  their  own  diameter.  The  second  row  is 
about  twice  as  far  from  the  third  as  from  the  first  row.  The 
dorsal  eves  are  as  large  as  the  lateral  and  form  a  row  which  is 
plainly  narrower  than  the  cephalothorax  at  that  place. 

The  patterns  on  the  abdomen  in  Phidippus  are  all  modifi¬ 
cations  of  a  normal  type, — light  basal  and  side  bands  and  four 
pairs  of  white  spots  above,  on  two  dark  longitudinal  stripes. 
These  marks  may  be  partly  or  wholly  obliterated.  The  relative 
size  of  the  spots  is  variable,  and  those  of  the  second  pair  are 
often  joined  to  form  a  central  triangle,  while  the  posterior  pairs 


382  Wisconsin  Academy  of  Sciences ,  Arts  and  Letters. 


usually  take  the  form  of  bars  which  are  often  joined  at  their 
outer  ends,  low  down  on  the  sides.  Sometimes  the  side  hands 
become  continuous  with  the  basal  hand,  thus  encircling  the  dor¬ 
sum;  and  another  variation  is  formed  by  the  coalescing  of  the 
two  dark  stripes  on  the  back.  The  patterns  of  the  cephalo- 
thorax,  while  showing  much  similarity,  do  not  conform  to  any 
type.  In  species  where  the  adult  is  uniform  in  color  the  earlier 
moults  often  show  the  normal  pattern,  and  we  sometimes  find 
in  young  spiders  patterns  that  belong  to  the  adults  of  other  spe¬ 
cies,  hut  not  to  those  of  their  own. 

In  the  matter  of  coloration  we  have  three  groups,  red  spiders 
marked  with  black  or  black  and  white  (in  this  group  the  males 
often  have  the  abdomen  uniform  red),  black  spiders  with  tri- 
punctate  white  marking,  and  brown  or  gray  spiders  marked 
with  white,  the  pattern  lines  in  the  last  group  being  much  more 
varied  than  in  the  others. 

The  red  spiders  are  difficult  to  identify  and  it  is  worth  while 
to  remember  that  if  a  Phidippus  of  this  color  comes  from  the 
north,  especially  from  Hew  England,  it  will  almost  certainly 
prove  to  be  one  of  five  species,  clarus  (very  common),  McCookii, 
brunneus,  insignarius  or  Whitmanii.  From  the  far  west  we 
have  clarus,  cardinalis,  coccineus,  calif ornicus,  Johnsonii,  ar- 
dens,  femoratus  and  formosus,  and  from  the  middle  and  south¬ 
ern  states,  clarus,  insolens,  cardinalis,  coloradensis,  Johnsonii, 
ardens,  formosus,  insignarius,  femoratus  and  Tyrellii. 

When  a  leg  has  been  lost  and  replaced  by  another  the  substi¬ 
tute  does  not  have  the  characteristics  of  the  original  form. 


Species  of  Phidippus. 


Ardens  $  2 
Arizonensis  $  2 
Audax  $  $ . 

Basalis  $ 

Brunneus  $  $ 
Californicus  $  and 
Cardinalis  $  2 
Carolinensis  $  2 


McCookii  S  2 
Miniatus  2 
Mvstaceus  2 
Obscurus  2 
Octopunctatus  $ 
2  Opifex  $  2 
Otiosus  $  2 
Pius  S  2 
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Clarus  3  2 
Coccineus  3  2 
Coloradensis  3  2 
Comatus  2 
Farneus  2 
Femoratns  3  2 
Formosus  3  2 
Howardii  3 
Insignarius  3  2 
Insolens  3  2 
J olmsonii  3  2 


Princeps  2 
Pruinosus  2 
Pulcherrimus  2 
Purpuratus  3  2 
Putnamii  3 
Hauterbergii  2 
T exanus  2 
Tyrrellii  3  2 
Variegatus  3  2 
Whitmanii  3  2 
Workmanii  2 


Key  to  Phidippus  Males. 


f  Abdomen  red  or  marked  with  red  .  2 

^  1  Abdomen  black,  marked  with  white  or  covered,  above, 

?  with  silvery  hairs  .  16 

l  Abdomen  brown,  gray,  yellow  or  spotted  .  19 

f  Cephalothorax  red  above  (cardinalis,  Whitmanii,  ardens, 

McCookii)  .  3 

**  Cephalothorax  black  with  inconspicuous  black,  brown  or 
2  i  gray  hairs  (clarus,  coloradensis,  insolens,  californicus, 

Johnsonii,  ardens,  formosus,  brunneus)  . . .  6 

Cephalothorax  black  and  white  (Tyrrellii,  insignarius)  ..  14 

Cephalothorax  red  and  white  (coccineus,  femoratus)  .  15 

o  (  Abdomen  red,  without  black  bands  .  4 

(  Abdomen  red  with  two  black  bands .  McCookii  (in  part) 

f  Cephalothorax  all  red  above;  abdomen  without  white 
spots;  fringe  on  first  leg  brown  or  black  and  white; 

no  white  band  on  palpus  .  5 

4  Cephalothorax  with  bare  black  region  over  front  eyes; 

abdomen  sometimes  having  a  pair  of  white  spots  at 
end;  fringe  on  first  leg  all  white;  palpus  with  white 


band  above.  A  northern  species  .  Whitmanii 

f  First  leg  fringed  with  black  and  white;  abdomen  without 

5  J  basal  band.  A  southern  and  western  species _  cardinalis 

]  First  leg  fringed  with  brown;  abdomen  with  indistinct 
l  light  basal  band  . . .  McCookii  ( in  part) 

r,  (  Abdomen  red,  or  red  banded  with  black  .  7 

(  Abdomen  black  spotted  with  red  .  insolens  (in  part) 

j  f  Abdomen  banded  with  black  .  8 

*  \  Abdomen  uniform  red  . . .  11 


Abdomen  with  one  black  band;  outer  corner  of  maxilla 


with  hooked  apophysis  .  10 

Abdomen  with  two  black  bands  .  9 


9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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Palpus  all  black;  outer  corner  of  maxilla  with  hooked 

apophysis .  ardens  (in  part) 

Palpus  white  above;  outer  corner  of  maxilla  with  short 

point  .  californicus 

First  leg  longer  than  second  by  only  tarsus  and  meta¬ 
tarsus;  fringe  on  first  leg  not  very  heavy  .  clarus 

First  leg  longer  than  second  by  tarsus,  metatarsus  and 
part  of  tibia;  fringe  on  first  leg  heavy  and  conspicuous 

coloradensis 

Palpus  with  white  hairs  above .  12 

Palpus  without  white  hairs  above  .  13 

Distal  end  of  femur  of  first  leg  with  bunch  of  white 

hairs  below  .  insolens  (in  part)  and  brunneus 

(If  found  in  the  north  the  spider  is,  almost  certainly, 
brunneus,  if  in  the  south,  insolens.  These  two  species 
may  be  distinguished  from  each  other  by  the  palpi). 

No  distinct  bunch  of  white  hairs  below  femur  of  first 

leg  .  Johnsonii 

Cephalothorax  with  brownish  hairs  over  a  black  ground; 
abdomen  with  scattered  white  hairs,  especially  be¬ 
hind;  no  white  hairs  above  femur  of  first  leg . 

.  ardens  (in  part) 

Cephalothorax  with  black  hairs  over  a  black  ground;  ab¬ 
domen  with  scattered  black  hairs;  femur  of  first  leg 
with  white  hairs  above  . formosus 

Abdomen  red  marked  with  black  and  white;  first  leg 

fringed  with  white  .  insignarius 

Abdomen  red  marked  with  white  only;  first  leg  fringed 

with  black  and  white  .  Tyrrellii 


Cephalothorax  with  white  band  over  front  eyes  and  white 
side  bands  beginning  at  lateral  eyes  of  first  row; 
palpus  with  white  band  on  femur  only;  falces  dark, 
with  streaks  of  white  hairs;  femur  of  first  leg  with 

iridescent  plate  beneath  .  femoratus 

Cephalothorax  with  no  white  band  over  front  eyes  and 
with  white  side  bands  running  back  from  dorsal  eyes; 
palpus  with  white  band  throughout  length;  falces 
bare,  blue;  no  plate  under  femur  of  first  leg .  coccineus 

Cephalothorax  dark  with  a  white  spot  between  dorsal 
eyes,  a  white  bar  on  each  side  of  head  between  eyes 
of  second  and  third  rows,  and  ridges  of  rusty  hairs  on 
cephalic  plate.  Femur  of  first  leg  with  crest  of  hairs 

above  and  enlarged  plate  below  .  Putnamii  (in  part) 

Whole  body  black,  upper  surface  of  cephalothorax  and  ab¬ 


domen  covered  with  silvery  hairs  .  opifex 

Cephalothorax  black  sometimes  banded  with  white;  ab¬ 
domen  black  with  tripunctate  white  markings  . . .  17 

Cephalothorax  banded  with  white  .  18 

Cephalothorax  all  black  .  audax 

Cephalothorax  with  wide  white  bands  beginning  at  dorsal 

eyes  and  covering  posterior  sides  . . .  variegatus 

Cephalothorax  with  transverse  scalloped  white  band  be¬ 
hind  dorsal  eyes,  on  thorax  . . .  Howard!! 
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19  -I 

I 

I 


r 

20  i 


23 


Sides  of  head  enlarged  to  form  tubercles;  first  leg  heavily 
fringed  with  yellow  hairs  and  ornamented,  on  up¬ 
per  side  of  femur,  by  a  long  pencil  of  stiff  dark 


hairs  . . . . . . .  arizonensis 

No  tubercles  nor  yellow  fringes  .  20 


Small  yellow  spiders  (6-7  mm.)  with  two  dark  bands  dot¬ 
ted  with  white  on  abdomen  (this  species  looks  like 
faded  specimens  of  McCookii  but  the  palpus  has  the 
tube  longer  and  narrower  and  there  is  no  rugose  part 


at  the  end  of  the  bulb)  .  plus 

Body  not  yellow .  21 

Fringe  on  first  leg  all  brown,  found  on  upper  side  of  femur 

and  below  femur  patella  and  tibia  .  octopunctatus 

Fringe  on  first  leg  not  all  brown . . . . .  22 

Cephalic  plate  with  ridges  of  rusty  red  hairs  .  23 

Cephalic  plate  without  ridges  of  hairs .  24 


Cephalothorax  dark  spotted  with  white;  falces  with  long 
white  hairs  covering  front  faces;  femur  of  first  leg 
with  crest  of  hairs  above  and  enlarged  plate  below 

Putnamii  (in  part) 

Cephalothorax  with  uniform  covering  of  white  hairs; 
falces  with  white  hairs  cut  squarely  off  halfway  down; 
femur  of  first  leg  with  a  bunch  of  hairs  at  distal  end 
above  and  a  heavy  fringe  below  .  carolinensis 

Cephalothorax  with  uniform  covering  of  gray  hairs . .  purpuratus 

Cephalothorax  dark  with  wide  white  bands  on  sides  ....  otiosus 


Key  to  Phidippus  Females. 


(  Abdomen  red  or  marked  with  red* .  2 

1  j  Abdomen  black  marked  with  white .  18 

(  Abdomen  brown,  gray,  yellow  or  spotted  .  21 


2 


3 


Cephalic  plate  with  two  black  patches  between  which  the 
color  is  orange  or  red;  abdomen  with  seven  spots  red, 
^  edged  with  black.  A  large  hairy  species  from  Florida 


and  Texas  . .  mincatus 

l  Marking  unlike  that  of  mineatus .  3 


f  Cephalothorax  red  above  (clarus,  cardinalis,  McCookii, 

insolens,  ardens,  Whitmanii,  cocciheus,  femoratus)  ...  4 

!  Cephalothorax  black  or  dark  covered  with  inconspicuous 
i  brown,  black  or  gray  hairs  (formosus,  Johnsonii, 

!  coloradensis,  ardens  .  13 

l  Cephalothorax  dark  with  white  hairs  or  bands  on  sides. ...  16 


4  (  Abdomen  marked  with  black .  5 

(  Abdomen  all  red  or  red  marked  with  white .  9 

5  (  Abdomen  with  two  black  bands .  6 

(  Abdomen  with  one  black  band  . *. .  8 


*  Cambridge  figures  arizonensis  bright  red,  but  we  have  classed  it  with  the 
yellow  spiders  because  he  describes  it  as  yellow. 
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8  -i 


Abdomen  with  light  basal  band  .  7 

Abdomen  without  light  basal  band.  A  southern  and  west¬ 
ern  species  .  cardinalis  (in  part) 

Abdomen  with  indistinct  light  basal  band;  black  bands 
on  abdomen  going  only  halfway  forward.  New  Eng¬ 
land,  Pennsylvania,  Missouri  .  McCookii  (in  part) 

Abdomen  with  distinct  white  basal  band;  black  bands  on 
abdomen  going  nearly  to  base.  From  all  parts  of 
United  States  .  clarus 

Sides  of  cephalothorax  black;  abdominal  black  band  reach¬ 
ing  just  in  front  of  middle,  without  central  white 

spot.  Middle  and  southern  states  .  insolens  (in  part) 

Sides  of  cephalothorax  covered  with  white  hairs;  ab¬ 
dominal  black  band  reaching  to  near  the  base,  and  hav¬ 
ing  a  central  white  spot  .  coccineus 

Abdomen  all  red  .  10 

Abdomen  red  with  white  spots.  California,  New  Mexico 

.  femoratus 

Cephalic  plate  all  red  . . . . .  11 

Cephalic  plate  with  bare  black  region  back  of  first  row  of 

eyes.  New  England,  Virginia,  Wisconsin  . Whitman!! 


j  Abdomen  with  light  basal  band  .  12 

I  No  basal  band  on  abdomen .  cardinalis  (in  part) 

(  Sides  of  cephalothorax  covered  with  yellowish-red  hairs 

12  ]  . .  McCookii  (in  part) 

(  Sides  of  cephalothorax  black  .  insolens  (in  part) 

Both  McCookii  and  insolens  sometimes  turn  yellow  if  kept 
for  a  time  in  alcohol. 


13 


Cephalothorax  black  with  black  hairs.  Iowa,  Kansas,  Cali¬ 
fornia  .  formosus 

Cephalothorax  dark,  covered  with  inconspicuous  brown  or 

gray  hairs  .  14 


14 


Abdomen  red,  with  black  band  notched  on  edges  with  white 

or  red  .  15 

Abdomen  red,  with  black  band  marked  by  central  white 
spot  in  front;  or  abdomen  black,  spotted  with  white, 
and  having  an  irregular  red  patch  on  each  side;  or 
abdomen  black  with  bands  and  spots  which  are  white 
in  the  upper  and  red  in  the  lower  part. .  Johnsonii  (in  part) 


-|k  f  Fourth  leg  about  as  long  as  whole  body  .  coloradensis 

\  Fourth  leg  only  3-4  as  long  as  body .  ardens 


f  Abdomen  with  central  black  band;  no  square  light  spot  on 

I  cephalothorax  .  17 

16  Abdomen  with  central  white  band;  cephalothorax  with 
!  square  light  spot  between  dorsal  eyes.  New  Mexico 
l  . . .  comatus  (in  part) 
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17 


Sides  of.  cephalothorax  with  white  bands  throughout 
length;  abdomen  with  central  black  region  which  en¬ 
closes,  on  the  front  of  the  dorsum,  a  large  red  spot 
sometimes  broken  into  three  smaller  spots.  Eastern 

and  southern  states  and  Kansas  . . .  insignarius 

Sides  of  cephalothorax  covered  with  white  hairs;  abdomen 
with  dark  central  band  not  quite  reaching  base.  Mex¬ 
ico  and  probably  Idaho  and  Canada . 

.  montivagus  (probably  Tyrrell!!) 

Sides  of  cephalothorax  with  white  bands  behind  dorsal 
eyes;  abdomen  with  dark  central  band  not  reaching 
base.  Florida  .  pulcherrimus 


Pulcherrimus  has  no  basal  nor  side  bands  on  abdomen. 
These  marks  are  seen,  more  or  less  distinctly,  on 
closely  allied  species. 


f  Cephalothorax  dark,  distinctly  marked  with  white.  Large 

jo  J  spiders,  11-16  mm . . .  19 

j  Cephalothorax  not  distinctly  marked  with  white.  Size  usu- 
L  ally  about  9  mm  .  20 

f  Cephalothorax  black  with  wide  white  bands  on  the  sides 

i  of  the  thoracic  part.  Southern  states  .  variegatus 

19  ^  Cephalothorax  dark  brown  or  black  with  white  hairs  on 
'  the  sides  and  a  white  crescent  between  the  dorsal  eyes. 

(  Texas  .  Rauterbergii 

f  Cephalothorax  all  black;  abdomen  black  with  tripunctate 
|  white  marking  and  the  ordinary  white  basal  and  side 

2Q  j  bands.  Eastern,  southern  and  middle  states  . audax 

i  Cephalothorax  brown;  abdomen  black  with  tripunctate 
I  white  marking  and  a  scalloped  white  band  which 
l  nearly  encircles  it.  Texas  .  farneus 


$  Spiders  yellow  or  marked  with  yellow  .  22 

(  Spiders  gray,  brown  or  ^potted  . .  25 


22 


Legs  heavily  fringed  with  yellow;  abdomen  banded  with 
yellow  and  having  a  central  yellow  spot;  cephalothorax 
with  wide  yellow  bands  on  sides.  Arizona,  Texas,  Cal- 

^  ifornia,  Mexico  . . .  arizonensis 

Whole  spider  yellow,  abdomen  marked  only  by  two  dark 

bands  dotted  with  white  on  posterior  half.  Kansas  . .  pius 
_  Abdomen  marked  with  white  or  with  yellow  and  white  ...  23 


22  \  Abdomen  black,  marked  with  white  and  yellow . .  24 

?  Abdomen  not  black,  marked  with  white  . .  obscurus 


Obscurus  is  difficult  to  place,  since  no  perfect  specimens 
are  known,  but  the  ground  color  is  probably  yellow, 
the  pattern  being  in  white  and  consisting  of  the  or¬ 
dinary  basal  band,  triangle  and  spots.  The  venter  is 
yellow  with  two  converging  lines  of  spots  which  are 
light  colored  with  dark  edges.  The  size  is  13  mm.  and 
it  is  found  in  Georgia  and  Texas. 

f  Abdomen  yellow  in  front,  without  central  spot,  but  marked 
|  with  four  pairs  of  white  spots  or  bars.  Arizona....  basalis 
24  Abdomen  black  except  for  two  irregular  yellow  patches 
!  notched  with  white  on  their  inner  edges,  on  posterior 
l  sides.  Sisson,  Cal .  Johnsonii  (in  part) 

27— S.  &  A. 
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Spider  all  gray,  abdomen  sometimes  with  one  or  two  pairs 
of  white  dots.  Size  15  mm.  California,  New  Mexico, 
Colorado  .  opifex 


25  i 


Spider  all  brown;  abdomen  sometimes  showing  two  indis¬ 
tinct  dark  longitudinal  bands  marked  with  white  dots. 


Size  9.5  mm.  Massachusetts,  New  York  . brunneus 

Abdomen  more  or  less  spotted  or  banded  . 26 


Abdomen  with  a  whitish  basal  band  and  a  single  pair  of 


26  j  white  spots.  Size  8  mm.  Pennsylvania .  princeps 

(  Abdomen  with  numerous  spots  and  bands  .  27 


A  wide  white  band  crossing  clypeus  and  covering  upper 
sides  of  cepthalothorax,  edged  below,  on  sides,  with 
dark  brown,  the  lower  sides  being  covered  with  tawny 
hairs;  upper  surface  of  cephalothorax  white  and 


brown.  Texas  .  pruinosus 

Cephalothorax  dark  with  light  bands  or  spots  .  28 

Cephalothorax  gray  or  white  .  29 


28  ■{ 


Cephalic  plate  without  white  spot;  cephalothorax  nearly 
encircled  by  a  white  band  which  crosses  the  clypeus; 
first  leg  heavily  fringed.  Size  10-15  mm.  Southern 

states  . . . .  otiosus 

Cephalic  plate  with  a  white  spot;  cephalic  part  encircled  by 
a  white  band,  which  passes  around  clypeus  and 
crosses  behind  dorsal  eyes.  Size  12-14  mm.  Habitat 

unknown  .  Workmanii 

A  large  light  spot  between  dorsal  eyes;  sides  of  cephalo¬ 
thorax  covered  with  white  hairs.  Size  10  mm.  New 
Mexico  .  comatus  (in  part) 


Comatus  is  properly  classed  with  the  red  spiders,  but  since 
we  have  one  example  which  has  lost  this  color,  through 
fading,  we  take  it  out  under  the  second  heading  as 
well. 


f  Cephalothorax  gray  with  transverse  row  of  three  white 
I  spots  on  cephalic  plate.  Texas,  North  Carolina  . .  mystaceus 
I  Cephalic  plate  without  transverse  row  of  white  spots. 

I  Sides  of  cephalothorax  without  white  bands  . . .  80 


30 


Cephalothorax  covered  with  snowy  white  hairs  except  for 
a  band  of  reddish  hairs  between  the  eyes  of  the  second 
row;  abdomen  light  gray  with  white  spots  and  bands 
outlined  in  black;  falces  with  a  band  of  white  hairs 

above.  North  Carolina,  Texas,  Kansas  .  carolinensis 

Cephalothorax  gray;  abdomen  with  metallic  band  and  four 
pairs  white  spots.  Western,  southern  and  eastern 

states,  common  in  New  England .  purpuratus 

Cephalothorax  covered  with  whitish  hairs,  more  or  less 
tinged  with  yellow;  abdomen  with  central  white  band, 
forked  behind.  Texas,  Kansas  . .  texanus 
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FHIDIPPUS  AUDAX  H.  1844. 

Plate  XXIX,  figs.  2— 2b. 

1844.  Attus  audax  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  IV. 

1845.  Attus  tripunctatus  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1846.  In  C.  Koch’s  Die  Arachniden,  XIII,  Phidippus  purpurifer  p.  127, 

rufimanus  p.  132,  mundulus  p.  137,  concinnatus  p.  145,  and 
possibly  others. 

1875.  Attus  audax  H.  and  Attus  tripunctatus  H.,  Occ.  Pap.  Bost. 

Soc.  Nat.  Hist.,  II,  p.  50  and  p.  58. 

1883.  Attus  tripunctatus  P.,  New  or  little  known  Attidse,  p.  33. 

1888.  Phiddipus  morsitans  P.  (not  morsitans  Wlk.),  Wis.  Acad. 

Sciences,  Arts  and  Letters,  VII,  N.  A.  Att.,  p.  11. 

1891.  Phidippus  tripunctatus  E.,  Trans.  Conn.  Acad.,  VIII,  New 
England  Attidse,  p.  9. 

1901.  Phidippus  morsitans  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
XIII,  c?  p.  285,  2  287. 

We  formerly  supposed  that  morsitans  Wlk.  and  variegatus 
C.  K.  were  identical  with  audax  H. 

Length,  $  7-13  mm.,  $  8-15  mm.  Legs,  $  1423,  $  4123, 
first  pair  fringed  and  enlarged  in  the  male. 

Large  hairy  black  spiders.  In  both  sexes  the  cephalothorax 
is  black,  the  abdomen  is  also  black  with  many  long  white  hairs, 
a  white  basal  band,  and  a  large  more  or  less  triangular  white 
spot  near  the  middle ;  behind  are  two  more  pairs  of  white  bars ; 
in  front  and  also  lower  down  and  further  hack  are  two  more 
pairs  of  indistinct  white  spots  or  dots;  some  specimens  have 
traces  of  oblique  side  stripes.  In  the  middle  of  the  hack  behind 
the  large  white  spot,  is  a  metallic  hand.  The  white  spots  and 
bars  are  formed  of  white  scales.  The  falces  are  iridescent  green, 
all  the  under  parts  are  black,  except  two  indistinct  light  lines 
under  the  abdomen.  In  young  spiders  the  markings  on  the 
abdomen  are  often  orange-colored  instead  of  white.  The  male 
palpus  has  a  white  hand.  The  legs  are  dark,  nearly  black  at  the 
distal  ends  of  the  joints.  There  are  fringes  most  marked  on  the 
first  pair,  on  the  legs,  the  distal  end  of  the  femur,  the  patella,  the 
proximal  ends  of  the  metatarsus  and  tarsus  having  white  hairs 
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and  the  other  parts  black.  This  species  varies  greatly  in  size. 
In  large  males  from  Texas  the  first  legs  are  relatively  longer 
than  in  the  smaller  forms  from  the  north.  Both  Howardii  and 
variegatus  have  white  bands  on  the  cephaiothorax ;  andax  is  en¬ 
tirely  black. 

Females  in  the  Britcher  collection  had  cocoons  containing 
90-166  eggs.  Audax  is  widely  distributed,  but  up  to  this  time 
has  not  been  reported  from  the  Pacific  coast.  We  have  it  from 
the  southern  states,  Mr.  Emerton  from  the  eastern,  and  Mr. 
Banks  as  far  west  as  Colorado. 

PHIDIPPUS  VARIEGATUS  LUCAS  1833. 

Plate  XXIX,  fig.  1. 

1833.  Salticus  variegatus  Lucas  d,  Ann.  SOc.  Ent.  Fr.,  II,  p.  476. 

1837.  Attus  morsitans  Walck.  $,  Hist.  Nat.  des  Insectes,  Apteres,  I, 
p.  432. 

1846.  Phidippus  variegatus  C.  K.  £  and  Piiidippus  lunulatus  C. 
K.  XIII,  p.  125,  p.  133. 

1898.  Phidippus  variegatus  B.,  Ent.  News,  June  1898,  p.  142. 

1901.  Phidippus  variegatus  P.  J1,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  XIII,  p.  285. 

Not  morsitans  P.  1888. 

Length,  $  $  11-15  mm.  Legs,  $  1423,  $  4123,  first  pair 
robust,  heavily  fringed.  This  is  a  big  heavy  black  spider,  the 
sides  of  the  cephaiothorax  with  two  wide  white  bands  which 
do  not  meet  behind,  and  which  reach  forward  only  to  the 
dorsal  eyes.  The  abdomen  has  a  white  band  around  the  front 
and  sides,  a  large  triangular  spot  in  the  middle  and  two  pairs 
of  bars  further  back.  Down  the  middle,  behind  the  white  spot, 
are  metallic  scales.  The  palpus  has  white  scales  above  on  fe¬ 
mur  and  patella,  and  the  legs  are  fringed  with  black  and  white 
as  in  audax  and  Howardii,  from  both  of  which  it  is  distin¬ 
guished  by  the  white  bands  on  the  cephaiothorax.  The  male 
and  female  are  alike. 

This  species  is  reported  by  Lucas  and  Koch  from  Hew  Or¬ 
leans,  La.,  and  Carolina,  and  by  Walckenaer  from  Georgia  and 
Carolina.  We  have  it  from  Louisiana,  Texas  and  Mexico. 
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PHIDIPPUS  HOWARD  1 1  P.  1896. 

Plate  XXIX,  fig.  3. 

1896.  Phidippus  howardii  P.  J1,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  Ill,  1, 
p.  34. 

1901.  Phidippus  howardii  P.  <?,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
XIII,  p.  285. 

3 .  Length  7-9  mm.  Legs  1423,  first  pair  enlarged  and 
fringed.  ' 

This  species  is  close  to  Phidippus  andax  but  has  the  ceph ala- 
thorax  longer  in  proportion  to  the  width,  and  is  more  lightly 
and  gracefully  built.  The  white  band  on  the  cephalothorax  dis¬ 
tinguishes  it. 

The  whole  body  is  black.  Across  the  cephalothorax  just  be¬ 
hind  the  ocular  region,  is  a  wide  zig-zag  white  band  which  curves 
down  on  each  side  so  as  to  nearly  surround  the  dorsal  eye,  and 
ends  in  a  little  bunch  of  white  hairs.  The  cephalic  plate  is 
covered  with  yellowish  hairs  mixed  with  metallic  scales.  On 
the  middle  of  the  abdomen  is  a  large  triangular  white  spot  and 
farther  back  are  two  pairs  of  oblique  white  bars,  the  outer  ends 
of  which  are  sometimes  connected  by  several  white  dots.  There 
are  the  usual  white  basal  and  side  bands,  and  on  each  side  of  the 
middle  is  a  scalloped  band  of  metallic  scales.  There  are  also 
metallic  scales  in  the  middle  line,  in  front  of  and  behind  the 
central  white  spot.  The  palpus  is  dark  red,  with  black  hairs 
on  the  sides  and  a  white  band  above  as  far  as  the  end  of  the 
tibia.  The  legs  are  black,  or  rufus  barred  with  black;  the  fe¬ 
mur  of  the  first  has  black  hair  above  and  below  with  some  white 
hairs  at  the  end,  the  patella  has  a  thick  white  fringe,  the  tibia 
a  stiff  brush  of  black,  and  the  metatarsus  has  white  hairs  at  the 
base  and  black  at  the  end.  The  falces  are  iridescent  blue. 

Since  we  described  Howardii  from  a  single  male  in  1896  we 
have  received  two  more  perfect  specimens  from  Reynosa,  Mex¬ 
ico,  and  one  from  Columbia,  Missouri.  The  black  male  var- 
iegatus,  from  the  same  locality,  has  wide  white  bands  on  the 
sides  of  the  cephalothorax,  and  is  much  larger. 
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The  drawing  of  the  palpus  of  Howardii  (1896)  should  show 
the  end  of  the  bulb  rugose,  and  the  tube  notched  as  in  audax. 
The  palpi  of  the  two  species  are  almost  exactly  alike. 

PHIDIPPUS  OPIFEX  McCOOK  1883. 

Plate  XXIX,  figs.  7— 7b. 

1883.  Attus  opifex  McCook  $,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p. 
276. 

1888.  Phidippus  opifex  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Attidse,  p.  20. 

1890.  Phidippus  opifex  McCook,  American  Spiders  and  their  Spinning 
work,  Vol.  II,  p.  149. 

1893.  Phidippus  opifex  McCook,  ibid.,  Vol.  Ill,  PI.  xxix,  fig.  11. 

1901.  Pabn^eus  geiseus  P.  and  Phidippus  opifex  P.  5,  Wis.  Acad. 
Sciences,  Arts  and  Letters  XIII,  pp.  288  and  301. 

Length,  $  9-11  mm.,  $  15  mm.  Legs,  $  1423,  9  4123, 
first  and  second  pairs  fringed  and  enlarged. 

In  both  sexes  the  integument  is  dark  brown  or  black,  covered 
above  with  silvery  hairs,  but  while  in  the  male  the  sides  of  both 
cephalothorax  and  abdomen  are  black,  in  the  female  they  are 
covered  with  gray  hairs  like  the  upper  surface.  In  the  male 
there  are  four  indented  dots  on  the  front  part  of  the  abdomen 
where  the  hairs  are  so  thickened  as  to  form  white  spots.  We 
have  seen  one  female  in  which  the  gray  of  the  abdomen  is  tinged 
with  red.  This  specimen  has  a  lighter  central  wedge-shaped  re¬ 
gion  on  the  hinder  half  of  the  abdomen,  the  apex  of  which  is 
over  the  spinnerets.  The  clypeus  is  covered  with  white  hairs. 
The  falces  are  dark  brown  or  black,  not  iridescent,  or  only 
slightly  so  along  their  inner  front  sides,  with  a  straggling  growth 
of  not  very  long  white  hairs,  thickest  on  the  upper  part  in  the 
male.  The  legs  are  brown  or  black,  much  darker  in  some  speci¬ 
mens  than  in  others.  In  the  female  they  are  banded.  The 
first  pair  is  fringed  with  black  and  white,  the  colors  alternating 
as  is  usual  in  Phidippus.  The  femur  of  the  first,  in  the  male, 
has  black  hairs  above,  and  the  palpus  varies  from  light  brown  to 
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black,  and  is  clothed  with  white  hairs.  The  female  palpus  is 
yellow  with  white  hairs. 

We  have  had  this  species  from  California,  which  furnished 
the  type  to  Mr.  McCook,  and  also  from  Boulder,  Colorado,  and 
Las  Cruces,  New1  Mexico.  Mr.  Banks,  who  has  it  from  Las  Cru¬ 
ces  and  Los  Angeles,  was  the  first  to  point  out  that  our  griseus 
was  a  synonym  of  opifex. 

PHXDIPPUS  CARDINALIS  H.  1844. 

Plate  XXIX,  figs.  5— 5b. 

1844.  A.  Cardinalis  H.  <$,  Jour.  Bost.  Soc.  Nat.  Hist.,  IV,  p.  386. 

1875.  A.  Cardinalis  H.  J1,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  51. 
1883.  Atttjs  cardinalis  P.,  g  only,  New  or  little  known  Attidsc,  p.  31. 
1888.  Phidippus  cardinalis  P.,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Att.,  p.  15. 

1901.  Phidippus  cardinalis  P.  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  XIII,  p.  285. 

In  1883  we  described,  as  belonging  to  cardinalis,  some  fe¬ 
males  from  Wisconsin,  which  were  really  Whitmanii.  The  fe¬ 
male  of  cardinalis  is  now  described  for  the  first  time. 

Length,  $  8-11  mm.,  9  9  mm.  Legs,  8  1423,  $  4132,  first 
pair  enlarged  and  fringed  in  male. 

In  both  sexes  the  color  above  is  brilliant  red,  which,  in  the 
male,  is  uniform,  and  extends  more  or  less  on  to  the  black  sides, 
occasional  specimens  showing,  when  under  alcohol,  two  dark 
longitudinal  lines  barred  with  red,  on  the  posterior  half  of  the 
abdomen.  When  unrubbed  both  sexes  have  the  sides  of  the 
cephalothorax,  as  well  as  the  upper  surface,  covered  with  red 
hairs.  In  the  female  the  abdomen  may  be  uniform  red,  like 
the  male,  or  'may  have  two  dark  lines  barred  with  red  on  the 
posterior  half.  The  sides  are  black  with  two  nearly  longitu¬ 
dinal  white  streaks,  one  behind  and  a  little  below  the  other. 

The  legs,  in  the  male,  are  usually  black,  lightened  to  brown 
at  the  proximal  ends  of  the  metatarsus  and  tarsus,  but  some  ex¬ 
amples  have  the  proximal  ends  of  all  the  joints  light.  The 
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first  is  heavily  fringed  with  black  excepting  on  the  patella  and 
the  proximal  ends  of  the  terminal  joints,  where  the  hairs  are 
white.  The  tibia  has  a  thick  brush  from  end  to  end.  The  pal¬ 
pus  is  black,  without  a  white  band.  In  the  female  the  femora 
are  all  dark,  while  the  other  joints  are  dark  at  the  distal  and 
light  at  the  proximal  ends,  the  third  and  fourth  being  lighter, 
as  a  whole,  than  the  others.  The  clypeus  is  red  edged  with 
white,  and  the  f  alces  are  iridescent  blue. 

Hentz  says  that  cardinalis  is  from  the  southern  states.  We 
have  it  from  Wallace  and  Stockton,  Kansas;  Denver,  Colorado; 
Texas;  and  Claremont,  California.  Mr.  Banks  reports  it  from 
Biscayne  Bay,  Punt  a  Gorda  and  Enterprise,  Florida. 

We  have  some  red  males  and  a  female  from  Oklahoma  which 
differ  from  cardinalis  only  in  the  epigynum  and  palpus;  the 
form  of  these  parts  obliges  us  to  class  them  as  ardens. 


PHIDIPPUS  WHITMANII  n.  sp. 

Plate  XXIX,  figs.  6— 6b. 

1888.  Phidippus  rufus  only,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Attidse,  p.  13. 

1901.  Phidippus  rufus  P.  only,  ibid.,  XIII,  p.  285. 

Length,  $  8.5  mm.,  9  9-1 1mm.  Legs,  $  1423,  $  4123,  all 
the  femora  darkened,  other  joints  barred. 

In  the  male  the  upper  surface  of  the  cephalothorax  is  red 
except  for  a  black  hairless  region  extending  from  the  first  to  the 
second  row  of  eyes,  on  the  cephalic  plate.  This  region  is  scal¬ 
loped  behind.  The  hairs  on  the  sides  and  on  the  lower  thor¬ 
acic  part  tend  to  become  yellowish  or  white.  The  abdomen  is 
red  with  a  more  or  less  distinct  white  band  on  the  base  and  sides, 
which  sometimes  nearly  encircles  the  dorsum.  Above,  it  is  us¬ 
ually  uniform  red,  but  sometimes  shows  two  pairs  of  white  bars 
on  the  posterior  part.  The  palpus  is  of  a  light  reddish  color 
and  is  covered,  above,  with  white  scales  and  hairs,  which  grow 
long  on  the  tarsus.  These  are  quite  different  in  appearance  from 
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the  band  of  shining  white  scales  on  the  palpus  of  clarus.  Along 
the  sides  of  the  tarsus  are  long  black  hairs.  The  legs  are  banded 
with  light  and  dark  red,  the  femora  being  darker  than  the  other 
joints.  The  front  legs  are  covered  with  short  and  long  white 
hairs,  the  latter  forming  a.  fringe  which  varies  considerably  in 
length  and  thickness,  being  sometimes  as  striking  as  in  the 
male  of  insignarius.  The  falces  are  sometimes  metallic  green, 
sometimes  dark  red  with  scarcely  any  iridescence.  The  clypeus 
is  covered  with  yellowish  white  hairs.  The  black  region  over  the 
eyes  distinguishes  this  spider  from  McCookii  and  cardinalis, 
the  only  other  males  with  a  red  cephalothorax  unmarked  by 
black  or  white  bands. 

The  female  is  like  the  male  except  that  a  light  band  comes  up 
from  between  the  front  middle  eyes,  nearly  crossing  the  black 
hairless  region.  The  venter  is  black  with  two  light  bands,  con¬ 
verging  towards  the  spinnerets. 

We  formerly  called  this  species  rufus  H.,  but  this  was  plainly 
a  mistake,  and  we  now  think  that  it  is  impossible  to  know  what 
Hentz  meant  by  his  description  of  rufus,  and  we  therefore  name 
it  Whitmanii,  for  Prof.  C.  O.  Whitman,  of  the  University  of 
Chicago. 

We  have  males  from  Boston,  Ithaca,  H.  Y.,  and  Milwaukee, 
Wis.,  and  Mr.  Banks  has  them  from  Franconia,  1ST.  H.,  and 
East  Falls  Church,  Va.  Females  have  been  taken  by  Mr.  Em- 
erton,  in  Boston,  and  at  Waltham,  Mass. 

$  .  Moult  before  maturity.  Black  cephalic  region  cut  in  two 
by  light  band  which  comes  up  from  between  middle  eyes.  Be¬ 
tween  dorsal  eyes  a  large  bright  red  spot,  much  brighter  than 
abdomen,  bordered  by  yellow,  which  is  brightest  in  front.  Hind 
thoracic  part  and  sides  black  with  a  thin  whitish  pubescence. 
Abdomen  red  with  very  bright  white  basal  and  side  bands  and 
three  pairs  of  spots  all  bordered  by  deep  black. 
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FHIDIPPUS  McCOOKII  P.  1883. 

Plate  XXIX,  figs.  4— 4c. 

1883.  Attus  mccookii  P.  $,  New  or  little  known  Attidse,  p.  16. 

1885.  Phidippus  ruber  K.  $,  Yer.  z.  b.,  Gesell.  VI,  p.  493. 

1888.  Phidippus  mccookii  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Attidse,  p.  17. 

1891.  Phidippus  ruber  E.  $,  Trans.  Conn.  Acad.,  VIII,  New  England 

Attidse,  p.  8. 

1892.  Phidippus  mccookii  B.  Proc.  Acad.  Nat.  Sci.  Phila.,  Jan.  26, 

p.  73  (?) 

1901.  Phidippus  mccookii  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
XIII,  p.  288. 

1901.  Phidippus  ruber  P.  ibid.,  p.  285. 

In  the  type  specimen  of  McCookii  the  red  hairs  on  the  ab¬ 
domen  had  changed  to  bright  yellow,  and  we  did  not  suspect 
its  identity  with  ruber  until  recently,  when  Mr.  Henshaw  sent  us 
Keyserling’s  female.  In  1888  we  thought  that  this  species,  which 
we  called  ruber  was  a  synonym  of  rufus  H.,  but  there  is  no 
doubt  that  they  are  distinct.  We  think,  as  Mr.  Banks  has  sug¬ 
gested,  that  McCookii  is  the  northern  representative  of  cardin- 
alis  H. 

Length,  S  6-7  mm. ;  2  11-15  mm.  Legs,  $  1423,  $  4132. 
This  spider  resembles  clarus.  The  cephalothorax,  in  both 
sexes,  is  covered  with  orange  scales  and  is  light  brown  beneath. 
The  abdomen  in  both  is  light  orange  above  and  light  to  darker 
below.  On  the  posterior  half  of  the  abdomen  in  the  male,  are 
two  distinct  longitudinal  black  stripes  on  which  are  two  pairs 
of  white  spots.  In  the  female  these  black  stripes  are  more  in¬ 
distinct.  The  base  of  the  abdomen,  in  both  sexes,  has  a  lighter 
basal  band.  The  femora  of  all  the  legs  and  the  tibia  in 
the  first  pair,  especially  in  the  male,  are  darker  than  the 
other  joints.  The  other  parts  reddish  brown,  sometimes  darker 
toward  the  distal  end.  The  falces  are  brown,  and  not  iridescent 
in  the  specimens  seen  both  by  Mr.  Emerton  and  ourselves.  In 
Count  Keyserling’s  they  were  iridescent.  Ho  white  stripe  on 
palpus  of  male,  which  is  dark.  The  fringes  of  hairs  on  the 
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upper  and  under  sides  of  the  femur  and  also  on  the  other  joints 
are  light  brown  with  some  white  on  the  tarsi  and  metartarsi  in 
the  male.  Cardinalis  differs  from  McCookii  (males)  in  having 
the  cephalothorax  red  only  on  the  top  while  the  sides  are  black ; 
McCookii  is  all  red.  The  palpi  are  different  and  will  have  to  be 
the  court  of  last  resort.  It  is  true  also  of  the  females  that  the 
drawings  of  the  epigynes  must  be  compared  before  final  conclu¬ 
sion.  In  females  distended  with  eggs  the  opening  of  the  epig- 
ynum  is  squarer  and  thinner  at  the  edges  than  in  others. 

Keyserling  described  this  species  from  Massachusetts.  Em- 
erton  had  it  from  Providence,  R.  I.,  and  several  localities  in 
Mass.  In  our  collection  from  Columbia,  Missouri,  and  Penn¬ 
sylvania. 

PHIDIPPUS  PIUS  SCH.  1905. 

Plate  XXIX,  figs.  8— 8b. 

1905.  Phidippus  pius  Scheffer  d  $,  Industrialist,  Vol.  31,  No.  28,  Ad¬ 
ditions  to  List  of  Kansas  Spiders,  p.  6. 

Length,  S  6-7  mm.,  2  9-10  mm.  Legs,  S  1423,  2  4123, 
nearly  equal  in  thickness. 

The  color  is  yellow,  pale  in  the  female,  deepening  to  orange 
in  the  male,  the  cephalic  plate  with  a  deeper  tinge  owing  to  a 
darkening  of  the  integument,  and  the  abdomen  marked  in  the 
posterior  half  by  two  dark  bands  dotted  with  white.  There  are 
no  bands  on  the  front  and  sides.  The  clypeus  is  covered  with 
yellow  or  reddish  hairs,  and  the  falces  are  light  yellowish-brown, 
without  iridescence.  In  the  female  the  palpi  are  light  with 
yellowish  and  white  hairs,  and  the  legs  are  pale  yellow  and  un¬ 
marked.  In  the  male  the  palpus  has  the  femur  and  patella 
light  and  the  other  joints  dark  with  white  hairs  and  the  legs 
are  light  yellowish-brown,  the  first  pair  with  a  short,  thin  fringe 
of  curly  white  hairs  on  femur  patella  and  tibia.  In  one  speci¬ 
men  the  first  and  second  pairs  have  a  longitudinal  black  streak 
on  the  front  face  of  the  femur  and  large  black  spots  on  the 
front  faces  of  the  patella  and  tibia,  while  the  metatarsus  and 
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tarsus  have  the  distal  ends  entirely  dark.  A  second  example 
has  these  dark  marks  on  the  front  faces  of  all  the  legs  and  also 
on  the  posterior  face  of  the  fourth,  while  a  third  has  no  marks 
on  the  legs  except  an  indistinct  dark  hand  on  the  front  of  the 
femur  of  the  first. 

Pius  looks  much  like  faded  specimens  of  McCookii,  but  this 
species  has  dark  reddish-brown  legs.  The  palpus,  in  pius, 
has  the  tube  longer  and  narrower  than  in  McCookii  and  has 
no  rugose  part  at  the  end  of  the  bulb. 

Mr.  Scheffer  has  this  species  from  Manhattan,  Kansas. 

PHIDIPPUS  CLARUS  KEYS  1885. 

Plate  XXX,  figs,  1— lj. 

1885.  Phidipptjs  clarus  Keys.  $,  Yer.  z.  b.  Gesell.,  Wien,  VI,  p.  497. 
1888.  Phidipptjs  rufus  P.  5  only,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Attidse,  p.  13. 

1888.  Phidipptjs  insolens  P.  $  $,  ibid.,  p.  23. 

1891.  Phidipptjs  multiformis  E.  5,  Trans.  Conn.  Acad.,  VIII,  N.  E. 

Attidae,  p.  6. 

1892.  Phidippus  minutus  B.  $,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

Jan.  1892,  p.  74. 

1892.  Phidippus  princeps  B.  S,  ibid.,  p.  74,  PI.  II,  fig.  32. 

1899.  Phil^eus  rimator  B.  (young),  Proc.  Ent.  Soc.  Wash.,  IV,  3, 
p.  190. 

1901.  Phidippus  rufus  P.  5  only,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  XIII,  p.  287. 

1901.  Phidippus  multiformis  P.  $  ibid.,  p.  285,  p.  287. 

Phidippus  rufus  B.,  up  to  1906. 

Mr.  Banks  thinks  that  clarus  is  a  synonym  of  testaceus 
C.  K. 

Length,  $  5-8.5  mm.,  9  8-13  mm.  Legs,  $  1423,  9  4132, 
first  pair  enlarged  and  fringed  in  male.  Outer  comer  of  max¬ 
illa  with  hook-like  apophysis. 

This  species,  which  is  rather  small  in  New  England,  grows 
larger  in  the  southern  states.  In  the  female  both  cephalothorax 
and  abdomen  are  red,  the  abdomen  having  two  longitudinal 
black  bands  spotted  with  white,  while  in  the  male  the  cephalo- 
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thorax  is  black,  and  the  bands  on  the  abdomen  are  united  to 
form  one  wide  stripe,  although  this  is  often  divided  by  a  line 
of  lighter  metallic  scales,  most  easily  seen  when  the  spider  is 
under  alcohol.  This  band  is  notched  on  the  outer  edges  by 
three  pairs  of  red  or  white  spots.  Both  sexes  have  a  white 
basal  band  and  white  diagonals  on  the  sides.  The  red  color 
may  be  very  rich  and  bright  or  may  be  dull,  even  fading  to 
brown  in  old  specimens. 

The  palpus,  in  the  male,  is  conspicuously  marked  above  by  a 
band  of  snow-white  scales  which  reaches  the  distal  end  of  the 
tarsus.  The  first  legs  have  alternate  bunches  of  black  and  white 
hairs  but  the  fringe  is  not  marked. 

One  of  the  most  characteristic  things  about  this  species,  in 
the  males,  is  the  long  first  legs.  The  first  exceeds  the  second 
by  the  distal  joints  and  part  of  the  tibia.  The  black  cephalo- 
thorax,  in  combination  with  the  wide  black  region  on  the  mid¬ 
dle  of  the  abdomen,  is  enough  to  distinguish  clarus  among  the 
red  males. 

Mr.  Emerton  has  this  species  from  various  parts  of  Mass¬ 
achusetts;  from  Mt.  Washington  and  Dublin,  IT.  H.,  and  from 
New  Haven,  Conn.  Mr.  Banks  has  specimens  from  New  Jer¬ 
sey,  Virginia,  Alabama,  Enterprise,  Fla.,  and  Texas.  We  have 
it  from  several  of  these  places  and  also  from  Linville,  N.  C., 
Lenoir,  Tenn.,  eastern  Nebraska,  Manhattan,  Kansas,  Colum¬ 
bia,  Mo.,  and  Salem,  Oregon.  P.  minutus  B.,  which  we  have 
examined,  and  belive  to  be  a  synonym,  comes  from  near  Ith¬ 
aca,  N.  Y.,  and  Olympia,  Washington. 

PHIDIPPUS  COLORADENSIS  THORELL.  1877. 

1877.  Phidippus  co:loradensis  Th.  $,  Bull.  U.  S.  Geol.  Survey,  Article 
XV,  p.  523. 

Length,  $  13  mm.,  $  12.5  mm.  Legs,  $  1423,  2  4123, 
first  pair  enlarged  and  fringed  in  the  male.  Outer  corner  of 
maxilla  with  hook-like  apophysis. 

Excepting  for  its  greater  size,  the  male  of  this  species  is  al- 
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most  exactly  like  that  of  clarus;  the  first  leg,  however,  is  rela¬ 
tively  longer  and  has  a  much  more  conspicuous  black  and  white 
fringe.  The  female  is  like  the  male,  with  black  cephalothorax 
covered  with  inconspicuous  gray  hairs,  and  red  abdomen  marked 
with  a  black  hand  on  the  posterior  two  thirds.  This  hand  is 
toothed  with  white  or  red  on  the  edges.  There  is  a  white  basal 
band,  and  the  sides  and  venter  are  black.  The  black  band  on 
the  abdomen  has  a  line  of  green  metallic  scales  down  the  middle, 
or,  as  Thorell  describes  it,  is  covered  with  these  scales.  Thorell 
does  not  mention  the  white  basal  hand,  hut  in  other  respects  his 
description  is  excellent  for  our  examples. 

The  type  came  from  Denver,  Colorado.  We  have  the  species 
from  Waycross,  Ga.,  Baton  Rouge,  La.,  Texas,  and  Guadala¬ 
jara,  Mexico. 

We  give  no  figures  of  palpus  and  epigynum  as  these  parts  are 
almost  identical  with  those  of  clarus. 

PHIDIPPUS  IN  SOLE  NS  H.  1844. 

Plate  XXX,  figs.  2— 2a. 

1844.  Attus  insolens  Hentz  g,  Jour.  Bost.  Soc.  Nat.  Hist.  IV. 

1875.  Attus  insolens  H.  J*,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  51. 
1901.  Phidippus  bardus  P.  <j>,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
XIII,  p.  290. 

1904.  Phidippus  ferruginous  Scheffer  <j>,  Industrialist,  Vol.  30,  no.  24, 
Preliminary  List  of  Kansas  Spiders,  p.  5. 

1904.  P.  ferrugineous  Sch.  $,  Entomological  News,  Oct.  1904,  p.  257. 
Perhaps,  also,  P.  castrensis  C.  K.  g. 

Length,  $  8.5  mm.,  $  10-14  mm.  Legs,  $  1423,  2  4132, 
first  pair  enlarged  and  fringed  in  the  male. 

The  male  has  a  black  cephalothorax  covered  with  inconspicu¬ 
ous  brownish  hairs.  The  abdomen  may  he  black  with  red  hands 
and  spots,  or  may  he  uniform  red,  in  which  case  the  pattern 
shows  in  deeper  spots  of  color  when  the  spider  is  under  alcohol. 
In  the  black  form  the  red  marks  consist  of  a  basal  hand,  an 
oblique  hand  on  each  side,  a  pair  of  spots  directly  behind  the 
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basal  band,  a  central  triangular  spot,  and  two  pairs  of  bars  far¬ 
ther  back.  Besides  these  marks,  red  hairs  are  scattered  here 
and  there  over  the  surface.  The  palpus  has  a  white  band,  above, 
on  the  femur  and  patella,  and  the  tube  is  sickle-shaped  and  very 
characteristic.  The  legs  have  all  the  femora  darker  than  the 
other  joints,  and  all  the  patella  light  at  the  proximal  and  dark 
at  the  distal  ends.  In  the  first  leg  the  tibia,  metatarsus  and  tar¬ 
sus  are  dark,  but  the  other  legs  have  these  joints  light  at  the 
proximal  and  dark  at  the  distal  ends.  The  first  leg  is  fringed 
with  black  and  white,  the  white  being  under  the  end  of  the  fe¬ 
mur,  throughout  the  length  of  the  patella,  and  at  the  proximal 
ends  of  the  metatarsus  and  tarsus. 

In  the  female  the  cephalothorax  is  red  on  the  upper  surface, 
the  sides  and  thoracic  slope  being  black.  The  abdomen,  as  in 
the  male,  has  two  forms,  being  sometimes  of  a  uniform  red  on 
the  dorsum,  or,  in  some  cases,  with  a  small  black  A,  pointing 
up,  just  above  the  spinnerets,  a  faint  white  basal  band,  and  one 
white  diagonal  on  each  side ;  while  others,  as  in  the  type,  have 
the  basal  band  and  diagonals  yellowish,  and  are  marked  with 
a  wide  central  black  band  which  reaches  from  the  spinnerets  to 
a  point  in  front  of  the  middle.  This  band  is  sometimes  broader 
in  the  middle  then  at  the  ends,  and  is  notched  on  the  edges  by 
three  pairs  of  red  bars.  In  the  all  red  form  the  legs  are  dark 
with  gray  hairs,  lightened  a  little,  only  at  the  proximal  ends 
of  the  metatarsi  and  tarsi,  but  in  the  other  they  are  lighter,  all 
the  joints  being  light  at  the  proximal  ends.  The  venter  is 
brown  marked  by  rows  of  white  points.  The  palpus  has  black 
hairs  and  is  marked  with  a  white  band  on  top,  which  is  accentu¬ 
ated  at  the  end  of  each  joint.  Two  females,  one  of  which  be¬ 
longs  to  Mr.  Banks,  have  four  red  spots  on  top  of  the  palpus. 
The  falces,  in  both  sexes,  are  metallic  green. 

One  of  the  drawings  of  the  epigynum  is  made  from  the  red 
specimen,  which  has  the  abdomen  distended  with  eggs.  In 
other  examples  the  indistinct  darkened  parts  behind  the  middle 
are  shown  to  consist  of  coiled  tubes  which  run  towards  the  pos¬ 
terior  part.  The  second  figure  is  from  the  specimen  which  we 
described  as  bardus,  in  1901,  and  shows  a  peculiarly  notched 
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outline  at  the  opening.  This  is  seen,  also,  in  one  from  Kansas, 
but  not  in  others.  All  the  epigynes  have  the  posterior  opening 
very  broad. 

This  species  was  called  bardus  by  ns,  and  ferrugineous  by 
Mr.  Scheffer,  but  after  some  hesitation  we  follow  Mr.  Banks  in 
considering  it  identical  with  insolens  Hentz.  We  do  not,  how¬ 
ever,  agree  with  him,  in  thinking  auctus  C.  K.  a  synonym.  In 
our  bardus  the  color  had  faded  to  yellow. 

Mr.  Banks  reports  it  from  northern  Louisana  and  Colorado 
(Denver  and  Dixon’s  Canon).  Mr.  Scheffer  has  it  from  Man¬ 
hattan  and  Wallace,  Kansas,  and  our  specimens  are  from  Long 
Island,  Hew  York;  Salt  Lake,  Utah;  Columbia,  Missouri;  Kan¬ 
sas,  and  Georgia.  Dr.  Marx  reported  it  from  Florida,  and 
Hentz’ s  specimen  was  from  Korth  Carolina.  The  specimen  from 
Long  Island  came  to  us  with  a  large  collection  of  spiders  from 
different  places,  and  it  may  be  that  it  was  incorrectly  labeled  as 
to  locality. 

We  have  a  female  from  Georgia  which  has  the  sides  of  the 
cephalothorax  bare,  but  red  in  color,  perhaps  because  of  air 
beneath  the  skin.  The  abdomen  has  the  central  black  band,  but 
no  basal  band,  and  the  diagonals  on  the  sides  are  black,  running 
up  into  the  bright  red  of  the  back.  The  epigynum  has  the  pos¬ 
terior  opening  higher  and  narrower  than  usual. 

It  is  difficult  to  distinguish  the  all  red  forms  of  the  females 
of  insolens  and  cardinalis;  the  former,  however,  has  red  hairs 
on  only  the  upper  surface  of  the  cephalothorax.  The  form  of 
male  with  uniform  red  abdomen  is  most  closely  related  to  the 
male  of  brunneus,  from  which  it  must  be  distinguished  by 
slight  differences  in  the  palpus. 

PHIDIPPUS  CALIFORNICUS  P.  1901. 

Plate  XXXI,  figs.  3— 3e. 

1901.  Phuuppus  califobxicus  P.  <$,  Wis.  Acad.  Sciences,  Arts  and 
Letters,  XIII,  p.  289. 

Length,  $  13  mm.,  young  $  11.5  mm.  Legs,  S  1423,  first 
pair  longer  than  the  body;  9  4132,  first  pair  enlarged  and 
fringed  in  the  male. 


Peckkam — Revision  of  the  Attidce  of  North  America.  403 

We  have  two  males  and  three  nearly  mature  females. 

In  the  male  the  cephalothorax  is  black  with  a  covering  of 
coarse  brownish  hairs  which  grow  long  about  the  front  part  of 
the  head.  The  falces  are  iridescent  bluish  green.  The  abdo¬ 
men  is  bright  red  with  two  longitudinal  black  bands  which  are 
broken  behind  by  two  pairs  of  white  bars.  These  bands  do  not 
reach  the  front  end,  and  in  one  specimen  they  do  not  meet 
behind,  but  in  the  other  they  form  a  solid  black  region  to  a  point 
a  little  in  front  of  the  white  bars.  In  the  California  example 
there  is  a  narrow  white  band,  scarcely  visible  from  above, 
around  the  front  and  sides.  The  legs  are  dark,  the  first  and  sec¬ 
ond  pairs  almost  black.  The  first  pair  is  heavily  fringed,  the 
hairs  being  alternately  white  and  black,  or  tawny  brown.  They 
are  dark  on  the  femur  and  tibia  and  white  on  the  patella,  while 
on  the  distal  joints  they  are  white  at  the  proximal  and  dark  at 
the  distal  ends.  The  femur  has,  above,  white  hairs  at  the  prox¬ 
imal,  and  dark  at  the  distal  end.  The  tibia  is  black  and  irides¬ 
cent.  The  palpus  has  white  scales  and  hairs,  above,  on  the  fe¬ 
mur,  patella  and  tibia. 

So  far  as  the  abdomen  is  concerned  the  female  closely  resem¬ 
bles  the  male,  although  the  long  point  between  the  two  black 
bands  is  white  instead  of  red.  The  black  bands  may  or  may 
not  meet  behind.  The  cephalothorax  has  bright  red  hairs  on 
the  front  of  the  cephalic  plate,  a  wide  white  crescent  which 
curves  forward  from  one  dorsal  eye  to  the  other  and  a  dark  red 
band  behind  this.  The  sides  and  back  are  covered  with  whitish 
hairs.  The  clypeus  is  snowy  white. 

We  have  one  male  from  California,  and  in  the  Cambridge 
museum  collection  are  three  young  females  and  one  male  from 
The  Dalles,  Oregon. 

The  two  black  bands  on  the  abdomen  are  usually  sufficient 
to  distinguish  the  male  of  calif ornicus  from  Johnsonii,  but  some 
examples  of  the  latter  species  are  marked  in  the  same  way. 
More  constant  differences  are  the  shape  of  the  cephalothorax, 
which  in  calif  ornicus  is  nearly  circular,  being  only  one  milli¬ 
meter  longer  than  wide,  while  in  Johnsonii  it  has  a  less  rounded 
appearance,  being,  in  fact,  nearly  two  millimeters  longer  than 
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wide,  and  the  relative  length  of  the  first  leg  which  in  califor- 
nicns  exceeds  the  second  by  the  distal  joints  and  part  of  the 
tibia,  while  in  Johnsonii  it  is  longer  by  only  the  tarsus  and  a 
part  of  the  metatarsus. 

PHIDIPPUS  JOHNSONII  P.  1883. 

Plate  XXXI,  figs.  1— lj. 

1883.  Atttjs  johnsonii  P.  £  $,  New  or  little  known  Attidse,  p.  22. 

1885.  Phidippus  bicolor  K.  <-f,  Ver.  z.  b.  Gesell.  VI,  p.  496. 

1888.  Phidippus  johnsonii  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Att.,  p.  20. 

1898.  Phidippus  arizonensis  B.  <j>,  Proc.  Cal.  Acad.  Sciences,  3rd 
Series,  I,  7,  p.  279. 

1901.  Phidippus  johnsonii,  P.  g  $,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  XIII,  p.  285  and  p.  287. 

Length,  $  7. 5-11  mm.,  2  ll-13mm.  Legs  $  1423  or  4123, 
2  4123,  first  pair  enlarged  and  fringed  in  the  male. 

The  male  of  this  species  presents  a  good  deal  of  variation  in 
size  and  in  the  bulb  of  the  palpus,  so  much  so  that  we  for  a  time 
thought  that  the  larger  form  was  a  distinct  species.  The  ceph- 
alothorax  is  black  and  usually  has  a  uniform  inconspicuous 
covering  of  brownish  hairs,  while  the  abdomen  is  rich  red,  show¬ 
ing  infrequently,  a  narrow  white  basal  band,  but  lacking  diag¬ 
onal  streaks  on  the  sides.  Some  examples  show,  especially  under 
alcohol,  two  longitudinal  black  bands,  crossed  by  two  pairs  of 
red  bars  on  the  posterior  dorsum.  We  have  three  males  from 
Washington,  with  the  relative  length  of  the  legs  4123,  in  which 
these  bands  are  distinct,  almost  like  those  of  californicus,  and 
in  one  of  the  three  there  are  bright  red  hairs  on  the  cephalothor- 
ax,  around  and  between  the  dorsal  eyes.  The  legs  are  dark,  some¬ 
times  nearly  black,  those  of  the  first  pair  fringed;  the  femur 
has  black  hairs  below,  white  scales  on  the  inner  face,  white  hairs 
toward  the  proximal  end  above,  and  white  hairs  mingled  with 
black  ones,  giving  a  gray  appearance  at  the  distal  end  below. 
There  are  white  hairs  under  the  patella  and  the  proximal  ends 
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of  the  metatarsus  and  tarsus,  - and  thick  black  hairs  under  the 
other  parts.  The  palpus  is  black  with  a  white  band  on  the  fe¬ 
mur,  above.  The  bulb  is  sometimes  shrunken,  giving  it  the  ap¬ 
pearance  of  being  truncated,  and  in  one  example  the  upper  stri¬ 
ated  part  is  shortened  and  not  notched. 

The  female  has  the  cephalothorax  black,  covered  with  brown¬ 
ish  hairs.  The  abdomen,  as  in  ardens,  is  red,  with  a  central 
longitudinal  black  band  which  does  not  reach  the  base,  but  it 
differs  from  that  species  in  having  a  triangular  white  spot  on 
the  band,  in  front  of  the  middle,  and  a  pair  of  oblique  white 
bars  nearer  the  base,  the  posterior  part  of  the  band  being 
notched  with  white  or  red  on  the  edges.  In  some  specimens 
there  is  a  line  of  thinly-set  light  hairs  down  the  middle  of  the 
black  band.  There  is  a  white  basal  band,  and  on  the  sides  are 
white  diagonals.  The  legs  are  usually  banded  and  are  rather 
hairy. 

From  this  normal  female  there  are  wide  deviations  in  the 
relative  proportions  of  red  and  black  on  the  abdomen,  and  in 
the  depth  of  color.  The  red  is  sometimes  reduced  to  an  irregu¬ 
lar  patch  or  short  band  on  each  posterior  side,  and  we  have  taken 
specimens  (at  Sisson,  Cal.),  in  which  the  abdomen  was  black 
except  that  toward  the  end  of  the  dorsum  there  were  two  elon¬ 
gated  yellow  spots,  deeply  notched  with  white  on  their  inner 
edges,  the  central  white  spot  not  being  present. 

Another  female,  from  Victoria,  has  a  black  abdomen  with  a 
white  basal  band,  and  spots  and  diagonals  which  are  red  in  the 
upper  and  white  in  the  lower  half  (see  figure).  This  might, 
perhaps,  be  called  a  distinct  species.  All  these  varieties  keep 
the  white  basal  band  and  at  least  one  diagonal  on  each  side. 
The  palpi  are  yellowish. 

The  colors  are  brightest  just  before  maturity.  Females  taken 
at  this  time  have  a  metallic  band  running  forward  from  the  spin¬ 
nerets  for  one-third  the  length  of  the  abdomen.  This  band  is 
bounded  in  front  by  a  pair  of  very  small  oblique  red  spots 
which  are  parallel  with  the  larger  pair  further  forward  which 
usually  coalesce  to  form  the  central  triangle. 

The  types  of  this  species  and  of  P.  bicolor  have  been  carefully 
compared  and  are  identical. 
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We  have  Johnsonii  from  Salt  Lake,  Utah;  Mill  Valley  and 
Sisson,  California;  Salem,  Oregon;  Pullman  and  Seattle, 
Washington;  Victoria  and  Duncan’s  B.  C.  Mr.  Banks  reports 
it  from  several  places  in  central  and  southern  California. 

PHIDIPPUS  ARDENS  P.  1901. 

Plate  XXXI,  figs.  4— 4b. 

1901.  Phidippus  abdens  P.  %  Wis.  Acad.  Sciences,  Arts  and  Letters, 
XIII,  p.  288. 

Length,  S  8-1 1mm.,  $  14  mm.  Legs,  $  1423,  $  4123,  the 
first  pair,  in  the  male,  enlarged  and  fringed  and  longer  than  the 
second  by  the  metatarsus  and  tarsus.  Outer  corner  of  the  max¬ 
illa,  in  the  male,  with  a  hooked  apophysis. 

This  is  a  large  handsome  spider  which  usually  has  the  cepha- 
lothorax  and  all  the  underside  black  covered  with  inconspicuous 
brownish  hairs.  The  abdomen  in  the  male  is  red,  sometimes 
with  two  longitudinal  black  bands  united  behind,  reaching  the 
spinnerets  but  not  the  base.  Over  the  abdomen  are  many  long 
white  hairs.  The  legs,  excepting  in  one  individual,  are  black 
with  lighter  proximal  parts  on  the  last  two  joints,  most  marked 
in  the  third  and  fourth  pairs.  The  first  leg  is  heavy,  with  black 
fringes  above  and  below  the  femur,  and  below  the  tibia,  alternat¬ 
ing  with  white  at  the  end  of  the  femur,  on  the  patella,  and  on 
the  proximal  parts  of  the  metatarsus  and  tarsus.  In  one  spider 
the  legs  are  all  light,  with  the  distal  parts  darker.  The  palpus 
is  black  with  black  hairs. 

The  female  has  a  red  abdomen  usually  marked  with  a  rather 
narrow  central  black  band  which  does  not  reach  the  front  end. 
This  band  has  three  pairs  of  red  or  white  bars  on  the  edges,  the 
first  and  largest  pair  in  front  of  the  middle,  the  others  behind. 
There  is  a  gray  basal  band  which  runs  back  on  the  sides.  The 
lower  sides  have  inconspicuous  red  diagonals  on  the  black 
ground.  The  legs  are  dark,  more  or  less  banded,  and  covered 
with  gray  hairs,  the  palpi  light  brown  with  black  and  white 
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hairs.  We  have  one  female  from  Owen’s  Lake  which  has  an 
unusually  short  and  narrow  hand  on  the  abdomen  and  an  epigy- 
nnm  which  differs  slightly  from  the  ordinary  form.  In  both 
sexes  the  clypeus  is  dark  fringed  with  white,  and  the  falces  are 
bright  metallic  green. 

We  are  not  certain  that  the  male  here  described  is  the  mate 
of  ardens,  bnt  the  resemblance  is  strong,  and  it  comes  from  the 
same  localities.  We  have  the  female  from  Owen’s  Lake,  Cali¬ 
fornia;  Wallace,  Kansas;  and  Santa  Fe,  Hew  Mexico;  and  the 
male  from  Owen’s  Lake,  from  Manhattan  and  Horton  County, 
Kansas ;  and  from  Denver,  Colorado.  We  have  also  a  male  from 
Chihuahua,  Mexico  (altitude  7000  feet),  with  the  first  legs 
relatively  longer,  longer  than  the  second  by  the  tarsus,  metatar¬ 
sus  and  part  of  the  tibia.  It  has  also  a  finer  tibial  apophysis  on 
the  palpus.  The  all  black  palpus  distinguishes  this  male  from 
most  of  the  red  spiders  of  the  group  and  the  form  of  the  palpus 
is  very  unusual. 

The  female  of  ardens  is  very  close  to  eoloradensis,  but  has 
the  fourth  leg  plainly  shorter  than  the  total  length,  while  in 
eoloradensis  it  is  as  long  as  the  body.  The  epigynes  are  per¬ 
fectly  distinct. 

We  have  three  males  and  a  female  from  Oklahoma,  which  we 
think  must  be  classed  as  ardens,  although  the  upper  surface  of 
the  cephalothorax  is  red,  like  the  abdomen.  The  abdomen  of 
the  female  is  uniform  in  color,  lacking  the  usual  white  spots  and 
black  band.  The  palpus  and  epigynum  are  like  those  of  the 
typical  examples,  but  in  all  other  respects  the  spiders  are  like 
cardinalis. 


PHIDIPPUS  FORMOSUS  P.  1883. 

Plate  XXXI,  figs.  2— 2c. 

% 

1883.  Attus  formosus  P.  young  <j>,  New  or  little  known  Attidse,  p.  23. 
1901.  Phidippus  rimator  P.  <j>,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
XIII,  p.  287. 

Since  1901  we  have  received  large  numbers  of  this  brilliant 
species,  and  we  do  not  now  believe  that  it  can  be  identified  with 
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either  rimator  Wlk.  or  auctus  C.  K.,  nor  is  it  the  species  that 
we  described  as  Phiheus  rimator  in  1888. 

Length,  $  8mm.,  2  10-1 3mm.  Legs,  $  1423,  $  4132, 
first  pair  enlarged  and  fringed  in  the  male. 

The  male  of  this  species  is  difficult  to  distinguish  from  that 
of  Johnsonii,  the  points  of  difference  being  as  follows :  The  black 
parts  are  of  a  deeper  black ;  the  cephalothorax,  instead  of  being 
covered  with  brownish  hairs,  having  black  hairs,  and  sometimes 
three  spots  of  bright  red,  one  in  the  post-ocular  depression,  and 
one  behind  each  dorsal  eye.  The  palpus  has  all  the  parts 
heavier,  and  lacks  the  white  hand  which  is  seen  on  the  femur  in 
Johnsonii,  while  the  tibia!  apophysis,  instead  of  tapering  gradu¬ 
ally,  is  as  wide  at  the  end  as  at  the  base,  except  for  a  little  point 
at  the  very  tip.  The  legs  are  usually  black,  although  one  ex¬ 
ample  has  light  legs  with  only  the  distal  ends  of  the  joints  dark¬ 
ened;  and  the  only  white  on  the  femur  of  the  first  is  supplied 
by  some  scales  on  the  inner  face  and  a  few  hairs  above.  On 
the  patella,  too,  the  white  is  less  marked  than  in  Johnsonii,  the 
hairs  being  mainly  on  the  anterior  face,  instead  of  both  in  front 
and  behind.  The  abdomen  is  without  the  white  basal  band 
which  may,  or  may  not  appear  in  Johnsonii,  and  the  red  is  more 
solid.  There  is  no  indication  of  the  two  black  bands  on  the  pos¬ 
terior  part  of  the  abdomen,  which,  in  Johnsonii,  can  usually  be 
detected  under  alcohol,  excepting  in  the  specimen  with  light 
legs,  mentioned  above. 

The  red  on  the  abdomen  is  very  vivid,  and  extends  to  the  spin¬ 
nerets,  there  being  no  central,  basal  or  side  bands.  Low  down 
on  base  and  sides  the  abdomen  is  jet  black.  The  first  leg  is 
fringed  with  black,  and  has,  besides  the  white  mentioned  above 
on  the  femur  and  patella,  the  usual  white  hairs  under  the  prox¬ 
imal  ends  of  the  metatarsus  and  tarsus.  The  clypeus  is  clothed 
with  dull  yellowish  hairs,  and  the  falces  are  iridescent  green. 

The  female  has  a  jet  black  cephalothorax  with  black  hairs. 
The  intense  red  of  the  upper  surface  of  the  abdomen  is  broken 
by  a  central  black  band  which  reaches  a  point  a  little  in  front  of 
the  middle,  and  which  is  not  barred,  as  in  Johnsonii  and  ar- 
dens,  although  one  example  shows  red  indentations  along  the 
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edges.  The  red  color  is  encircled  by  black,  which  rises  rather 
high  on  the  base  and  sides  and  crosses  in  front  of  the  spinner¬ 
ets.  There  are  no  basal  and  side  hands  of  white  or  yellow  ex¬ 
cepting  in  young  specimens,  so  that  this  female  comes  nearer 
to  ardens  than  to  Johnsonii.  Ardens,  however,  has  brownish 
hairs  on  the  cephalothorax.  The  legs  are  black,  a  little  light¬ 
ened  on  some  of  the  tarsi. 

We  have  this  species  from  Iowa;  from  Martin  Co.,  Kansas; 
from  Palo  Alto,  from  San  Diego,  and  large  numbers  of  both 
sexes,  sent  by  Mr.  Baker,  from  Claremont,  California. 

PHIDIPPUS  BRUNNEUS  E.  1891. 

Plate  XXXII,  figs.  3— 3b. 

1891.  Phidippus  brunneus  E.  $,  Trans.  Conn.  Acad.,  VIII,  N.  E.  At- 
tidse,  p.  7. 

Length,  $  7.5  mm.,  $  9.5  mm. 

The  male  has  a  black  cephalothorax  thinly  covered  with 
brownish  hairs,  a  uniform  red  abdomen,  and  white  hairs  on  the 
palpus,  above,  as  far  as  the  end  of  the  patella.  The  clypeus  is 
dark,  fringed  with  white  hairs,  the  falces  are  green,  and  trans¬ 
versely  rugose,  and  the  legs  are  dark,  obscurely  barred,  with 
thick  white  hairs  under  the  patella  and  the  proximal  end  of  the 
metatarsus  of  the  first.  Under  the  tibia  the  hairs  are  black,  thin 
and  short. 

Mr.  Emerton,  who  is  familiar  with  the  appearance  of  live 
females,  says  that  some  individuals  have,  indistinctly,  the  same 
markings  on  the  abdomen  as  are  seen  in  females  of  clarus,  but 
that  they  differ  in  color  and  in  the  epigynum.  In  his  examples 
the  color  is  reddish  brown  with  gray  and  black  hairs  and  small 
gray  scales,  not  close  enough  to  cover  the  skin.  The  cephalo¬ 
thorax- is  a  little  darker  brown  than  the  abdomen.  The  abdom¬ 
inal  markings  are  indistinct  in  some  individuals,  and  in  most, 
entirely  absent.  In  our  collection  are  two  female  specimens 
of  brunneus,  in  which  the  cephalothorax  is  dark  brown  and  the 
abdomen  light  brown,  with  a  thin  covering  of  pale  gray  scales 
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and  long  black  and  white  hairs.  The  legs  are  uniform  brown, 
the  hairs  on  the  first  pair  being  black  above,  and  forming  an 
inconspicuous  white  fringe  below.  The  clypeus  is  covered  with 
white  scales  and  edged  with  long  white  hairs.  The  falces  are 
reddish  brown  in  the  upper  part  and  metallic  green  below. 
There  is  no  trace  of  the  bright  red  color  which  is  found  on  the 
abdomen  in  the  male. 

This  species  has  been  found  only  in  Massachusetts  and  New 
York.  Mr.  Emerton  has  the  only  male  that  has  been  taken. 
In  the  Britcher  Collection  is  a  female  with  twenty-seven  young. 

It  is  difficult  to  distinguish  the  male  of  brunneus  from  the 
male  of  insolens,  but  the  bulb  of  the  palpus  is  different. 

PHIDIPPUS  TYRRELLII  P.  1901. 

Plate  XXXII,  figs.  1— lb. 

January,  1901.  Phidippus  tyrrellii  P.  Wis.  Acad.  Sciences,  Arts  and 
Letters,  XIII,  p.  296. 

1901.  Phidippus  montivagus  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  XIII,  p.  293. 

November,  1901.  Phidippus  albulatus  F.  O.  P.  C.  Biol.  Cent.  Am., 
Arach.  Aran.,  II,  p.  285. 

$  .  Length  9-12  mm.  Legs,  1423,  first  pair  heavily  fringed 
with  black  and  white. 

The  cephalothorax  is  black  with  a  covering  of  inconspicuous 
brownish  hairs.  A  white  band  crosses  above  the  first  row  of 
eyes,  passes  around  the  upper  sides,  and  nearly  meets  behind; 
below  this,  on  the  sides,  is  a  wide  dark  space,  but  the  lower 
margin  is  clothed  with  white  hairs.  The  long  hairs  around  the 
eyes  of  the  first  row  and  on  the  clypeus  are  tinged  with  red. 
The  falces  are  metallic  green  and  have  long  pure  white  hairs 
hanging  down  along  their  inner  sides  and  a  band  of  short  pure 
white  hairs  along  each  outer  side.  The  abdomen  is  brilliant 
red,  nearly  encircled  by  a  white  band  and  having,  on  the  dorsum, 
four  pairs  of  white  spots,  the  first  one  small,  the  second  large 
and  oblique,  the  third  and  fourth  in  the  form  of  bars.  Down 
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the  middle  of  the  posterior  third  is  a  series  of  chevrons  made  of 
white  hairs  which  seem  to  overlay  the  red  hairs,  since  when  they 
are  rubbed  away  the  surface  below  is  uniform  red. 

The  palpi  are  of  a  light  brown  with  short  white  hairs  on  the 
upper  surface  of  the  femur  and  patella  and  long  white  hairs 
tinged  with  red  on  the  sides  of  these  joints  and  all  over  the  tar¬ 
sus.  The  legs  are  very  striking,  being  black,  with  rings  of  pure 
white  scales  at  the  proximal  ends  of  the  joints.  The  inner  face 
of  the  femur  of  the  first  is  marked  by  two  white  bars  separated 
by  a  black  band.  On  the  upper  surface  of  this  joint  are  dark 
hairs;  on  the  outer  side  is  a  white  fringe  overhung  by  dark 
hairs.  The  patella  and  the  proximal  ends  of  the  joints  are 
fringed  with  white,  while  nearly  all  of  the  tibia  both  above  and 
below  and  the  distal  ends  of  the  metatarsus  and  tarsus  have 
thick  inky  black  hairs. 

We  have  this  male  from  the  Canadian  Rocky  Mountains  and 
from  Mexico,  and  Mr.  Banks  has  it  from  Bear,  Idaho.  Mr. 
Cambridge’s  specimens  were  from  Atoyac,  in  Vera  Cruz,  Mex¬ 
ico.  It  seems  probable  that  Phidippus  montivagus,  which  we 
described  from  a  single  specimen  in  1901,  and  which  comes 
from  Mexico,  is  the  female  of  Tyrrellii,  since  the  marking  of 
the  cephalothorax  is  the  same.  The  abdomen  has  less  red  and 
is  marked  by  a  metallic  band.  The  description  of  this  female 
is  as  follows  : 

$  .  Length,  11mm.  Legs  4123,  first  pair  stoutest. 

Plate  XXXII,  figs.  2— 2a. 

The  cephalothorax  has  the  cephalic  part,  the  middle  sides, 
and  the  posterior  thoracic  part  covered  with  brown  hairs,  the 
cephalic  plate  having  also  a  growth  of  long  light  brown  hairs, 
which  form  tufts  before  and  behind  the  dorsal  eyes.  Along  the 
lower  margin  of  the  sides  is  a  white  band,  and  a  wider  white 
band  extends  around  the  front  part  of  the  head  and  upper  sides. 
The  abdomen  is  yellowish-red  with  a  white  basal  band,  and  a 
dark  metallic  middle  band,  not  reaching  the  front  end,  on  which 
are  two  oblique  central  spots,  and  two  pairs  of  bars.  These 
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spots  and  bars  are  made  of  a  mixture  of  white  and  red  hairs,  so 
that  while  lighter  than  the  ground  color,  they  are  not  pure 
white.  The  clypeus  has  long  white  hairs.  The  falces  are  dark 
and  slightly  iridescent.  The  palpi  and  legs  are  dark  brown, 
the  former  with  white,  and  the  latter  with  light  brown  hairs. 

Mr.  Townsend  found  a  single  specimen  at  Chihuahua,  Mex¬ 
ico,  7,000  feet  above  the  sea. 

PHIDIPPUS  INSIGNARIUS  C.  K.  1846. 

Plate  XXX,  figs.  3— 3c. 

1846.  Phidippus  insignaeius  C.  K.  Die  Arachniden,  XIII,  p.  150. 
1896.  Phil^us  monticola  B.  Trans.  Am.  Ent.  Soc.  XXIII,  p.  73. 
1901.  Phidippus  comatus  P.  $  only,  Wis.  Acad.  Sciences,  Arts  and 
Letters,  XIII,  p.  291. 

Length,  $  7-8  mm.,  $  8-10  mm.  Legs,  $  1423,  $  4132, 
first  pair  fringed  with  white  and  marked  with  reddish  bands  in 
both  sexes. 

The  female  is  now  described  for  the  first  time.  When  we 
described  the  male  in  1901,  we  mistakenly  gave  as  its  mate  a 
female  to  which  we  leave  the  name  comatus. 

The  cephalothorax  is  black  covered  with  brownish  hairs  and 
having  striking  owl-like  tufts  of  dark  hairs  extending  sideways 
and  forwards  on  the  eye-region;  it  is  conspicuously  marked 
throughout  the  length  of  the  sides  by  wide  white  bands  which 
sometimes  have  a  pinkish  tinge  toward  the  front.  The  clypeus 
is  covered  with  yellowish-white  hairs,  and  one  male  shows  some 
long  yellow  hairs  above  the  front  row  of  eyes.  On  the  edge  of 
the  clypeus  and  thinly  covering  the  bronzy  falces,  are  long  white 
hairs.  The  abdomen  is  red  with  a  white  basal  band  which 
reaches  half-way  along  the  sides.  On  the  posterior  third  is  a 
central  black  band  notched  with  red  or  white,  and  having  metal¬ 
lic  scales  in  the  middle,  and  from  this  two  black  bands  curve 
forward  in  such  a  way  as  to  encircle  a  large  red  or  red  and 
white  spot  (sometimes  broken  by  black  lines  into  three)  on  the 
front  part  of  the  dorsum.  This  pattern  is  well  figured  by  Koch. 
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In  the  male  tlie  femur  of  the  palpus  is  covered  with  white  hairs, 
and  the  other  joints  with  light  brown  hairs,  hut  in  the  female 
the  whole  palpus  is  covered  with  long  white  hairs  which  are 
tinged  with  red  at  the  extremities  of  the  patella  and  tibia. 

The  legs  are  reddish  with  black  bands  at  the  ends  of  the 
joints,  or  sometimes  wholly  black.  The  first  is  heavily  fringed 
with  white  throughout  its  length  and  has  on  the  upper  surface 
of  the  tibia,  metatarsus  and  tarsus,  and  extending  a  little  way 
on  to  the  patella,  a  longitudinal  band  of  scales  which  may  be 
bright  red,  yellow,  or  white,  and  which  is  sometimes  not  clearly 
defined.  The  second  leg  has  a  lighter  fringe  and  repeats  the 
band  of  scales,  having  also  on  the  inner  face  of  the  tibia,  a  dia¬ 
gonal  yellow  band.  The  white  fringe  is  striking,  in  good  speci¬ 
mens,  but  being  very  soft  it  is  easily  rubbed  away.  On  the  un¬ 
der  surface  of  the  femur  of  the  first,  in  the  male,  the  white 
fringe  sweeps  in  a  broad  diagonal  from  the  inner  side,  at  the 
proximal  end,  to  the  outer  proximal  side,  being  divided  by  a 
dark  line  from  the  fringe  that  runs  along  the  inner  edge. 

This  species  is  reported  from  Tort  Collins,  Colorado,  by  Mr. 
Banks  and  from  Pennsylvania  by  Koch.  Mr.  Emerton  has  taken 
it  in  Massachusetts  and  on  Mt.  Madison,  K.  H.  (5,000  ft.). 
We  have  it  from  the  District  of  Columbia  (Mr.  Comstock)  ; 
Wilmington,  S.  C. ;  Denver,  Col. ;  Las  Vegas,  K.  M. ;  Manhat¬ 
tan,  Kansas  (Mr.  Scheffer).  Insignarius  is  marked  off  from 
coccineus  by  notes  under  that  species. 

The  epigynum  is  almost  exactly  like  that  of  Johnsonii  from 
Duncan’s  B.  C.,  the  only  difference  being  that  the  anterior  half 
of  the  shield  is  light  colored. 

Mr.  Emerton  says  that  when  the  spider  is  alive  the  fringes 
are  much  fuller  and  softer  than  in  examples  that  have  been  kept 
in  alcohol. 

PHIDIPPUS  COCCINEUS  n.  sp. 

Plate  XXXIII,  figs.  1— 1c.  Plate  XXXIV,  figs.  1— la. 

Length,  8  8.2  mm.,  9  10  mm.  Legs,  8  1423,  first  pair 
fringed  with  white ;  $  4123. 
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We  have  two  males  of  this  species,  one  of  which  is  much  the 
redder,  having  the  cephalic  plate  and  thoracic  slope  covered  with 
red  hairs,  while  the  other  has  these  parts  rubbed  bare  except  for 
a  central  white  spot  behind  the  dorsal  eyes.  Wide  white  bands 
begin  at  the  dorsal  eyes  and  pass  back,  but  do  not  meet  behind. 
Below  these  bands  the  sides  are  black.  The  abdomen  is  red, 
or  pinkish,  with  a  wide  central  black  region,  not  reaching  the 
base,  notched  on  the  edges,  and  split  in  the  front  part,  the  ends 
being  divided  by  a  red  figure.  In  front  of  the  spinnerets  are 
two  pairs  of  white  bars,  and  the  end  of  the  dark  region  is  metal¬ 
lic  in  the  middle.  There  is  a  narrow  white  band  low  down  on  the 
base  which  runs  far  back,  and  is  jagged  on  the  inner  edges. 
Scattered  over  the  abdomen  are  many  black  hairs.  The  clypeus 
is  fringed  with  whitish  hairs.  The  falces  are  blue,  and  hairless. 
The  palpus  has  above,  a  band  of  white  hairs  and  scales  reaching 
the  end  of  the  tarsus.  The  legs  are  dark  brown,  not  heavy. 
The  first  is  fringed  with  white  to  the  end  of  the  metatarsus.  The 
femur  of  the  first  has  a  bunch  of  black  and  white  hairs  on  the 
upper  distal  end  of  the  inner  face,  and  on  the  under  surface 
the  white  hairs  which  cover  the  proximal  end  bifurcate  in  the 
middle  of  the  joint  to  form  two  fringes,  leaving  between  them  a 
bare  slightly  iridescent  space. 

In  the  female  there  is  a  white  line  over  the  front  eyes,  and 
then  a  black  metallic  region,  as  in  Whitmanii.  Back  of  this 
are  red  hairs  which  cover  the  cephalic  plate  and  part  of  the  thor¬ 
acic  slope.  The  sides  are  not  banded,  but  are  entirely  covered 
with  white  hairs,  while  the  end  of  the  thoracic  slope  is  black. 
There  are  tufts  in  front  of  the  dorsal  eyes.  The  clypeus  is  cov¬ 
ered  with  white  hairs,  and  the  falces  have  the  upper  part  reddish 
with  scattering  white  hairs  and  the  lower  part  iridescent  blue. 
The  abdomen  is  red  with  a  dark  central  band  nearly  reaching 
the  base,  in  the  anterior  part  of  which  is  a  long  white  spot,  while 
behind,  on  the  outer  edges,  are  two  pairs  of  white  bars.  There 
is  a  white  basal  band  which  runs  halfway  along  the  sides,  fol¬ 
lowed  by  another  white  band,  jagged  on  the  inner  edges,  which 
reaches  nearly  to  the  spinnerets.  The  palpi  are  yellowish  with 
white  hairs.  The  legs  are  reddish,  barred  with  dark  at  the  dis- 
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tal  ends  of  the  joints,  covered  with  white  scales  and  having  light 
white  fringes. 

We  have  two  males  and  a  female  from  Claremont,  Cal.,  sent 
by  Mr.  Johnson.  This  species  may  be  the  Pacific  slope  repre¬ 
sentative  of  insignarius,  the  two  males  resembling  each  other 
in  the  color  and  pattern  of  the  abdomen.  Insignarius  is  a 
heavier  spider,  especially  as  to  the  legs,  and  has  a  different 
cephalothorax,  since  the  red  is  lacking,  and  the  white  side  bands 
instead  of  stopping  at  the  dorsal  eyes,  pass  to  the  front  end  and 
cross  the  clypeus.  The  falces,  convex  and  hairless  in  coccineus, 
are  flattened  and  have  white  hairs  in  insignarius.  The  fringe 
on  the  first  leg  is  heavier  in  insignarius,  and  while  it  is  double 
under  the  femur  of  the  first,  it  does  not  bifurcate,  but  is  divided 
by  a  dark  line  throughout  the  length  of  the  joint;  the  first  and 
second  legs,  too,  are  marked  with  orange  colored  bars  which  are 
not  seen  in  coccineus.  The  palpus  of  coccineus  has  a  white 
band  throughout  its  length,  while  in  insignarius  the  band  marks 
only  the  femur. 

Femoratus  is  also  much  like  coccineus,  but  the  male,  besides 
having  the  first  leg  differently  ornamented,  has  a  white  band 
above  the  front  row  of  eyes,  the  white  band  on  the  palpus  is  com 
fined  to  the  femur,  and  the  falces,  instead  of  being  bare  and 
blue,  are  dark,  and  thinly  covered  with  white  hairs  which  form 
vertical  streaks.  The  females  are  most  easily  distinguished  by 
the  difference  in  the  abdomens. 

PHIDIPPUS  FEMORATUS  n.  sp. 

Plate  XXXIII,  figs.  2— 2d.  Plate  XXXIV,  figs.  2— 2a. 

Length,  $  7  mm.,  $  10  mm.  Legs,  $  1423,  9  4132,  femur 
of  first  ornamented  below  in  both  sexes. 

Above  the  first  row  of  eyes,  in  the  male,  is  a  band  of  white 
hairs  somewhat  mixed  with  red.  Back  of  this  is  a  dark  band, 
and  behind  this,  again,  occupying  a  central  position  between 
the  dorsal  eye  elevations,  is  a  large  white  figure  on  a  red  ground. 
From  the  lateral  eyes  wide  white  bands  pass  back  along  the 
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upper  sides,  which  may  or  may  not  meet  behind,  and  lower  down 
the  sides  are  black.  Back  of  each  lateral  eye,  on  the  side  of  the 
head,  are  two  stiff  dark  curls.  The  abdomen  is  red  encircled  by 
white,  and  has  a  central  black  band  which  passes  forward  from 
the  spinnerets  to  the  middle  of  the  back,  where  there  is  a  large 
white  spot,  in  front  of  which  is  a  pair  of  smaller  white  spots. 
The  posterior  third  of  the  dark  central  band  is  metallic  and  has 
two  pairs  of  white  bars  on  the  edges.  The  clypeus  is  edged  by 
a  fringe  of  long  bright  red  hairs.  The  falces  are  dark  red, 
slightly  iridescent,  and  are  thinly  covered  with  long  white  hairs 
which  form  vertical  streaks.  The  femur  of  the  palpus  has  white 
hairs  above  and  on  the  inner  side.  The  patella  and  tibia  are 
lighter  colored  than  the  tarsus.  The  legs  are  reddish  with 
darker  bands  at  the  ends  of  the  joints. 

The  most  striking  thing  about  this  male  is  the  ornamentation 
of  the  femur  of  the  first  leg,  which  has,  on  the  under  face,  with 
the  base  of  the  triangle  toward  the  patella,  a  convex,  triangular, 
iridescent  blue  plate,  beyond  which,  toward  the  patella,  is  a  soft 
mass  of  snow-white  hairs  among  which  are  two  black  spines. 
Above  the  plate,  on  the  inner,  or  front  side,  is  a  very  downy 
fringe  of  pale  green  or  white,  and  outside,  or  behind  the  plate 
are  white  hairs  except  at  the  distal  corner  where  there  is  a  long 
dark  curl  which  overhangs  the  patella.  The  inner  face  of  the 
femur  has  a  thin  black  fringe  overhanging  the  white  below,  and 
on  the  upper  surface  of  the  joint,  at  the  distal  end,  is  a  ridge  of 
black  hairs.  The  patella,  tibia,  and  metatarsus  are  fringed  with 
very  soft  white  hairs. 

In  the  female  there  is  a  white  band  over  the  front  eyes,  be¬ 
hind  this  a  dark  band,  beyond  which  the  upper  surface  is  covered 
with  red  hairs  as  far  back  as  the  beginning  of  the  thoracic  slope. 
The  sides  and  lower  thoracic  part  have  white  hairs  thinly  cover¬ 
ing  the  dark  integument.  There  is  a  dark  curl  and  a  smaller 
tuft  near  each  dorsal  eye.  The  abdomen  is  red  without  a  black 
band,  but  having  the  white  marks  as  they  appear  in  the  male 
except  that  the  large  central  spot  is  broken  into  two.  There  is 
a  white  basal  band  which  runs  far  back,  and  an  indistinct,  whit¬ 
ish,  oblique  band  on  each  side.  Over  the  abdomen  are  long 
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straggling  white  hairs.  The  clypeus  is  covered  with  long  white 
hairs.  The  upper  parts  of  the  falces  are  covered  with  white 
hairs,  and  the  ends  are  green.  The  palpi  are  yellowish  with 
white  hairs.  Above  the  femur  of  the  first,  at  the  distal  end,  is 
a  ridge  of  black  hairs,  and  below  there  is  a  dark  plate,  wider 
and  shorter  than  in  the  male,  surrounded  by  white  scales,  which 
run  into  long  white  hairs  except  at  the  outer  or  posterior  side, 
where  there  is  a  bunch  of  dark  hairs.  This  makes  a  long  white 
fringe  below,  which  covers  the  under  surface,  and  there  is  a  thin 
white  fringe  under  the  other  joints. 

We  have  a  pair  sent  by  Mr.  J.  D.  Johnson,  from  Claremont, 
Cal. ;  a  female  from  San  Diego,  sent  by  Mr.  Hanham,  and  a 
male  from  Mr.  Cockerell,  Las  Cruces,  17.  M.  The  ornamenta¬ 
tion  of  the  male  is  most  perfectly  developed  in  the  California 
specimen. 

Eemoratus  is  distinguished  from  Putnamii  and  coccineus  by 
notes  under  those  species. 

PHIDIPPUS  PUTNAMII  P.  1883. 

Plate  XXXIII,  figs.  3— 3b.  Plate  XXXIV,  figs.  3— 3a. 

1883.  Attus  putnamii  P.,  New  or  little  known  Attidse,  p.  1. 

1885.  Phidippus  geacius  K.,  Ver.  z.  b.  Gesell.,  VI,  p.  495. 

1888.  Phidippus  putnamii  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Att.,  p.  35. 

1901.  Phidippus  putnamii  P.,  ibid.,  XIII,  p.  286. 

$ .  Length  7-9  mm.  Legs  1423,  femur  I  crested  and  en¬ 
larged. 

All  of  our  specimens  are  rubbed,  and  this  seems  to  have  been 
the  case  with  the  one  described  by  Keyserling.  The  ground 
color  of  the  cephalothorax  and  abdomen  is  sometimes  reddish- 
brown,  sometimes  much  darker,  even  black.  There  is  a  large 
white  spot  between  the  dorsal  eyes  and  on  each  side  of  the  head, 
from  the  second  to  the  third  row  of  eyes,  is  a  white  bar.  Ridges 
of  smoky-brown  hairs  are  found  above  the  first  row  of  eyes  and 
running  obliquely  forward  from  each  dorsal  eye  toward  the 
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middle  of  the  cephalic  plate.  The  clypeus  has  long  white  hairs 
in  the  middle  and  short  orange  hairs  under  the  lateral  eyes. 
The  falces,  which  may  or  may  not  be  iridescent,  have  white 
scales  on  the  upper  part  and  long  loose  white  hairs,  mixed  some¬ 
what  with  tawny  hairs,  below.  The  abdomen  has  an  encircling 
white  band  which  ends,  on  the  posterior  sides,  in  oblique  white 
bars.  There  is  a  large  central  white  spot,  and  further  back  are 
two  pairs  of  white  bars,  on  the  edge  of  a  metallic  longitudinal 
band  which  seems  to  have  been  covered  with  iridescent  pinkish 
scales.  We  find  patches  of  these  scales  only  on  two  dark  speci¬ 
mens  from  Ohio. 

The  palpus  has  the  femur  and  patella  light,  with  white  scales, 
above,  at  the  end  of  the  femur.  The  tibia  and  tarsus  are  darker. 
The  legs  are  brown,  with  a  good  deal  of  long  whitish  hair.  The 
first  is  fringed  and  has  a  curious  enlargement  below  the  femur. 
This  joint  grows  larger  from  the  proximal  end  until  it  reaches 
an  enlarged  plate  on  the  distal  two-thirds.  This  plate  faces 
inward,  and  is  covered  with  hairs  which  form  a  crest  at  the  top, 
made  of  white,  or  smoky,  or  greenish  hairs,  while  below  and  out¬ 
side  is  a  curly  bunch  of  long  dark  and  white  hairs.  Surround¬ 
ing  the  lower  distal  end  of  the  plate,  where  the  femur  is  abruptly 
narrowed,  is  a  narrow  band  of  pure  white  scales  or  hairs.  Un¬ 
der  the  other  joints  is  a  fringe  of  yellowish- white  hairs  which 
are  mingled  with  dark  hairs  on  the  distal  and  proximal  ends  of 
the  tibia. 

The  ornamentation  on  the  femur  and  the  ridges  on  the  ce¬ 
phalic  plate  are  more  developed  in  some  specimens  than  in 
others. 

We  have  the  type  specimen  from  Iowa,,  a  male  from  Mis¬ 
souri,  and  others  from  Urbana,  Ohio,  sent  by  Mr.  J.  A.  Nel¬ 
son,  of  Cornell  University.  Keyserling’s  example  was  from 
Kentucky. 

Uemoratus,  which  has  the  femur  similarly  ornamented,  is  very 
close  to  Putnamii,  although  the  color  is  bright  red  instead  of 
reddish-brown.  U emoratus  has  a  white  band  above  the  front 
eyes,  and  has  wide  white  bands  on  the  upper  part  of  the  sides 
of  the  cephalothorax.  The  pattern  on  the  abdomen  is  the  same  in 
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both.  In  Putnamii  the  distal  end  of  the  femur  of  the  first  is  ab¬ 
ruptly  narrowed*  which  is  not  true  of  femoratus.  The  palpi, 
while  similar,  are  distinct. 

PHIDIPPUS  ARIZONENSIS  P.  1883. 

Plate  XXX,  fig.  4. 

1883.  Attus  aeizonensis  P.  <$,  New  or  little  known  Attidse,  p.  13. 

1888.  Phidippus  aeizonensis  P.  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Attidae,  p.  18. 

1901.  Phidippus  aeizonensis  P.  rf,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  XIII,  p.  286. 

1901.  Phidippus  tubeeculatus  F.  O.  P.  C.  <j>,  and  P.  aeizonensis  F. 

O.  P.  C.  $,  Biol.  Cent.  Am.,  Arachn.,  Aran.,  II,  pp.  283, 
284. 

Not  Phidippus  arizonensis  B.  %  Proc.  Cal.  Acad.  Sciences, 
3rd  Ser.  I,  7,  p.  279,  which  is  probably  Johnsonii. 

Length,  8  9-11  mm.,  9  10  mm.  Legs,  8  1423,  $  4132, 
first  and  second  pairs  fringed  in  both  sexes,  but  not  enlarged. 

Although  the  male  of  this  species  is  variable  as  to  color  and 
marking  it  has  certain  peculiarities  which  easily  distinguish  it 
from  everything  but  cruentus,  which  is  not  found  in  the  United 
States.  These  are  the  heavy  fringes  of  long  yellow  hairs  under 
the  first  and  second  legs ;  a  long  pencil  of  stiff  dark  hairs  which 
springs  from  the  upper  surface  of  the  femur  of  the  first,  at  the 
proximal  end,  curving  forwards,  and  the  shape  of  the  cephalo- 
thorax,  the  front  part  of  which  is  swollen  out  on  the  sides  to 
form  tubercles. 

Cambridge’s  description,  made  from  fresher  specimens  than 
ours,  is  as  follows :  “Carapace  with  stout  conical  tubercles  at  the 
side  of  the  cephalic  region,  and  a  pencil  of  long  black  hairs  above, 
in  front  of  the  posterior  lateral  eyes ;  black,  or  dark  red-brown, 
clothed  with  brownish-yellow  hairs  and  scales  round  the  central 
anterior  eyes,  and  black  scales  and  short  hairs  behind,  having  a 
patch  of  white  hairs  just  below  and  in  front  of  the  tubercle,  and 
a  short  broad  sulphur-yellow  band  extending  posteriorly  from 
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behind  the  tubercle;  the  margins  fringed  with  white  hairs.  Ab¬ 
domen  black,  with  a  double  band  of  sulphur-yellow  hairs,  the 
bands  coalescent  in  front,  narrowing  behind,  and  almost  united 
in  the  center  by  the  normal  triangular  patch,  which  is,  in  this 
case,  yellow,  extending  almost  to  the  spinners;  there  is  also  a 
paler  whitish  anterior  marginal  band  extending  scarcely  one- 
third  along  the  sides,  coalescing  with  the  yellow  band  in  front; 
sides  deep  olive-brown,  becoming  streaked  with  white  hairs  be¬ 
low,  longitudinally;  ventral  area,  black,  with  six  or  seven  tufts 
of  white  hair  extending  transversely  inwards ;  the  anterior  por¬ 
tion  of  the  white  lateral  streaks  bears  some  bright  metallic- 
orange  scales.  Mandibles  blue  and  green,  metallic,  with  yellow 
hairs  at  the  base  above.  Leg  i.  pale  red-brown,  clothed  (except 
the  femur)  with  yellow  scales  and  fine  black  hairs  above,  and 
with  very  long  yellow  hairs  beneath,  especially  on  the  tibia; 
femur  i.  clothed  with  bright  yellow  hairs  beneath,  with  ,  a  spot  of 
white  scales  at  the  apex  above,  some  yellow,  brown,  and  white 
scales  dorsally,  and  a  long  pencil  of  black  hairs  springing  from 
the  base  of  the  dorsal  ridge  and  curving  over  from  behind  for¬ 
wards.  Legs  ii.  as  in  i,  but  without  the  femoral  black  pencil. 
Legs  iii.  and  iv.  pale  red-brown,  with  whitish  scales  and  fine 
black  hairs  above.  Sternum,  coxge,  and  underside  of  legs  iii. 
and  iv.  with  shaggy  white  hairs.” 

In  our  specimens  the  cephalothorax  and  abdomen  show  the 
spots  only  when  under  alcohol,  and,  when  dry,  appear  as  in 
Cambridge’s  figure.  The  bands  on  the  abdomen  are  white,  not 
yellow.  This  may  be  the  result  of  fading,  but  the  yellow  on 
the  legs  and  palpi  is  as  bright  as  ever.  The  ground  color  of 
the  cephalothorax  is  velvety  black,  the  third  and  fourth  legs,  as 
well  as  the  first  and  second,  are  fringed  with  yellow,  and  the 
falces  are  black,  thinly  covered  with  short  white  hairs.  The 
clypeus  is  covered  with  white  hairs.  The  palpus  has  patches  of 
yellow  hairs  on  tibia  and  patella,  and  all  over  the  top  of  the  tar¬ 
sus. 

We  have  no  female.  Cambridge’s  description  is  as  follows: 
“Carapace  white  in  front,  dull  yellow  at  the  sides,  purple-brown 
above,  with  three  transverse  indistinct  bands  of  dull  yellow 
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scales  in  the  cephalic  quadrangle.  Abdomen  similar  to  that  of 
the  male,  bnt  with  the  two  central  yellow  lines  which  unite  to 
form  a  triangular  spot  more  conspicuous,  but  not  meeting  be¬ 
hind,  with  a  pair  of  very  small  yellow  spots  between  it  and  the 
spinners;  sides  and  lower  surface  entirely  clothed  with  dull 
white  pubescence.  Legs  pale  red-brown,  i.  and  ii.,  clothed  with 
yellow,  iii.  and  iv.,  with  yellow-white  hairs.  Mandibles  metallic 
green,  clothed  with  yellow  hairs  at  the  base.  Palpi  fringed  with 
long  yellow  hairs.” 

We  have  this  species  from  Arizona,  Texas,  California  and 
Guadalajara,  and  Cambridge  reported  it  from  Chilpancingo, 
Mexico. 

Phidippus  cruentus  (found  in  Mexico),  of  which  Mr.  Cam¬ 
bridge  described  only  the  female,  has  the  male  almost  exactly 
like  arizonensis.  The  abdomen  has  two  red  bands,  and  white 
spots  on  a  black  ground  down  the  middle;  the  third  and  fourth 
legs  are  not  so  hairy,  and  all  the  fringes  have  white  hairs 
mingled  with  the  yellow ;  the  top  of  the  tarsus  of  the  palpus  is 
dark  marked  with  a  white  line,  and  the  tube  is  much  stouter 
and  does  not  come  off  from  a  marked  shoulder.  The  cephalo- 
thorax  is  not  so  wide,  but  has  the  same  tubercles,  the  legs  have 
the  same  yellow  fringes,  and  the  pencil  of  hairs  on  the  femur 
of  the  first  is  present,  although  not  quite  so  large.  The  mark¬ 
ings  are  like  those  that  Cambridge  figures  for  the  female. 

PHIDIPPUS  OCTO-PUNCTATUS  P.  1883. 

Plate  XXXIV,  fig.  4. 

1883.  Attus  octo-punctatijs  P.  J1,  New  or  little  known  Attidae,  p.  6. 
1888.  Phidippus  octo-punctatus  P.  Wis.  Acad.  Sciences,  Arts 
and  Letters,  VII,  N.  A.  Attidae,  p.  21. 

$ .  Length  8  mm.  Legs,  1432,  first  pair  enlarged  and 
fringed. 

The  cephalothorax  is  dark  above,  with  a  covering  of  short 
white  hairs,  and  has  long  yellow  hairs  on  the  eye-region.  The 
sides  and  clvpeus  in  our  specimen,  are  rubbed,  but  show  patches 
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of  white.  The  dark  integument  of  the  abdomen  shows  through 
a  covering  of  short  white,  and  longer  yellow  hairs.  There  is  a 
white  basal  band,  rather  high  up,  and  farther  back  on  the  sides 
are  several  short  white  diagonals.  The  dorsum  has  two  pairs 
of  spots  on  the  front  part  and  two  pairs  of  oblique  bars  behind, 
all  white.  The  venter  is  black  with  short  yellowish  hairs.  The 
falces  are  dark  and  the  legs  are  brown,  the  first  pair  with  a 
thick  yellowish-brown  fringe  to  the  end  of  the  tibia. 

One  male  from  Missouri. 

PHIDIPPUS  CAROLINENSIS  n.  sp. 

Plate  XXXII,  figs.  6— 6e. 

1901.  Phidippus  obscurus  P.  g  $,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  XIII,  p.  294. 

Not  togatus  C.  K.,  nor  gracilis  Keys.,  nor  obscurus  P.  1888. 

Length,  8  10  mm.,  $  10-13  mm.  Legs,  8  1423,  $  4132, 
first  pair  enlarged  and  fringed. 

The  cephalothorax  is  bright  reddish-brown  covered  with 
snowy  white  hairs,  except  for  a  band  of  reddish  hairs  between 
the  eyes  of  the  second  row.  In  the  female  there  are  long  black 
hairs  around  the  eyes  of  the  second  row  and  in  two  bunches  on 
the  middle  of  the  cephalic  plate,  while  the  male  has  a  wide  ridge 
of  stout  rusty-brown  hairs  which  crosses  above  the  front  row  of 
eyes  and  passes  back  on  each  side,  within  the  second  row,  to  the 
dorsal  eye.  The  male  has,  also,  on  each  cheek,  behind  the  lat¬ 
eral  eye,  a  long  tuft  of  the  same  rusty-brown  hairs,  and  these 
are  connected  by  a  fringe  of  shorter  hairs  of  the  same  color 
which  crosses  below  the  front  eyes,  edges  the  clypeus,  and  hangs 
down  over  the  falces.  The  falces  are  darkly  iridescent  in  both 
sexes,  the  female  having  a  band  of  white  hairs  across  the 
upper  part,  while  in  the  male  the  proximal  ends  are  covered  with 
white,  rice-like  scales  which  pass  into  a  stiff  fringe  of  long  white 
hairs,  cut  squarely  off  at  the  ends.  The  abdomen  is  of  a  deli¬ 
cate  gray,  marked  with  white  spots  and  bands  outlined  in  black. 
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There  is  a  band  around  the  front  end,  a  pair  of  spots  in  front  of 
the  middle,  a  large  central  spot,  two  oblique  bands  on  each  side, 
and  a  pair  of  spots  in  front  of  the  spinnerets.  The  legs  and 
palpi  are  brown  covered  with  white  scales.  The  femur  of  the 
first  leg,  in  the  male,  has  at  the  inner  upper  part  of  the  distal 
end,  a  bunch  of  hairs  which  are  black  with  white  tips.  Running 
along  under  all  the  joints  of  this  leg  is  a  double  fringe  of  hairs 
of  mixed  colors,  white,  dark,  and  rusty-brown,  these  last  grow¬ 
ing  white  at  the  ends. 

We  have  it  from  North  Carolina  and  Texas,  and  Mr.  Scheffer 
has  found  it  at  Hays  and  Stockton,  Kansas. 

The  young  males  of  obscurus  have  three  white  spots  on  the 
cephalic  plate,  as  in  the  adult  female  of  mystaceus  Hentz.  The 
white  diagonals  on  the  sides  of  the  abdomen  are  usually  convex 
toward  the  front,  but  in  the  Kansas  specimens,  perhaps  from  a 
shrinkage  after  the  laying  of  eggs,  they  curve  in  the  other  di¬ 
rection.  One  of  the  Kansas  females  has  metallic  reflections 
on  the  middle  of  the  abdomen. 

PHIDIPPUS  PURPURATUS  K. 

Plate  XXXIV,  figs.  5— 5d. 

1885.  Phidippus  purpuratus  and  albomaculatus  5  K.,  Ver.  z.  b.  Ge- 
sell.,  489-491  (not  albomaculatus  P.  1888). 

1888.  Phidippus  galathea  P.  5,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Att.,  p.  14  (not  Attus  galathea  Wlk.  1837.) 

1891.  Phidippus  mystaceus  E.  $,  Trans.  Conn.  Acad.,  VIII,  New  Eng¬ 
land  Attidas,  p.  9  (not  mystaceus  H.  1845). 

'  1895.  Phidippus  borealis  B.  $  Can.  Ent.  p.  96. 

1901.  Phidippus  galathea  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
XIII,  p.  286,  $  p.  288. 

This  species  bears  some  resemblance  to  asinarius  C.  K 
and  also  to  elecfus  C.  K. 

Length,  $  10-12  mm.,  2  12-15  mm.  Legs,  $  1423,  $ 
4132,  first  pair  enlarged  and  fringed. 

Both  sexes  have  a  thick  covering  of  light  gray  hairs  over  a 
very  dark  integument,  so  that,  according  to  the  state  of  preser- 
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vation,  the  appearance  may  be  that  of  a  light,  or  of  a  very  dark 
species.  Besides  the  short  hairs  which  form  the  body  covering, 
there  are  many  longer  ones,  also  gray,  especially  about  the 
front  of  the  head  and  on  the  legs,  giving  an  unusually  hirsute 
appearance.  On  the  abdomen  are  two  more  or  less  distinct  dark 
bands  marked  with  four  pairs  of  pure  white  spots  which  are  out¬ 
lined  in  black.  Mr.  Emerton  draws  the  second  pair  of  these  spots 
very  small,  but  in  our  specimens  they  are  large  and  obliquely 
inclined,  sometimes  coalesced  to  form  a  large  spot,  notched  be¬ 
hind.  There  are  the  usual  white  bands  on  the  base  and  sides. 
In  some  examples,  especially  in  the  males,  instead  of  two  dark 
bands  on  the  abdomen,  we  have  one  wide  band,  but  this  is  prob¬ 
ably  due  to  the  rubbing  away  of  scales.  On  the  middle  posterior 
part  there  are  metallic  reflections.  In  old  specimens  the  color 
may  change  to  brown  or  red.  The  clypeus  is  fringed  with 
white  hairs  and  the  falces  are  metallic  green.  The  palpi  are 
reddish  with  long  gray  hairs.  The  legs  are  dark,  not  banded, 
the  first  pair  heavily  fringed  with  a  mixture  of  gray  and  dark 
brown  hairs,  not  growing  in  bunches  of  alternate  color,  although 
the  dark  strongly  predominates  on  the  tibia,  and  on  the  upper 
surface  of  the  femur. 

In  the  Britcher  Collection  is  a  female  with  140  young. 

The  specimens  in  the  Cambridge  collection  from  California 
and  the  southern  states  placed  by  Keyserling  in  this  species,  be¬ 
long  elsewhere.  In  the  male  from  Utah  the  two  spots  of  the 
second  pair,  on  the  abdomen,  are  united  (in  all  other  male 
examples  they  are  well  separated)  but  the  palpus  agrees  with 
purpuratus.  We  have  it  also  from  Texas  and  from  Columbia, 
Mo.,  as  well  as' from  several  of  the  Hew  England  states,  where 
Mr.  Emerton  says  it  is  common. 

Purpuratus  is  close  to  texanus,  the  epigynes  being  almost  ex¬ 
actly  alike.  The  difference  is  in  the  marking  on  the  abdomen, 
texanus  having  a  central  longitudinal  white  band  which  is  lack¬ 
ing  in  purpuratus. 
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PHIDIPFUS  OTIOSUS  H.  1845. 

Plate  XXXIV,  figs.  6— 6f. 

1845.  Attus  otiosus  H.  <j>,  Jour.  Bost.  Soc.  Nat.  Hist.,  Vol.  V. 

1875.  Attus  otiosus  H.  $,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.  II,  p.  59. 

1888.  Phidippus  otiosus  P.  5.  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Att.,  p.  25. 

1901.  Phidippus  otiosus  P.  $,  ibid.,  XIII,  p.  288. 

Length,  $  9  mm.,  $  10-15.6  mm.  Legs,  $  1432,  $  4132 
or  1432,  first  pair  heavily  fringed. 

The  only  male  that  we  have  seen  of  this  species,  and  the  small 
females,  are  in  the  Britcher  collection,  and  seem  to  form  a  va¬ 
riety  of  the  -species  described  by  Identz  and  by  ourselves,  from 
large  females.  This  original  form  has,  on  the  cephalothorax,  a 
wide  white  band  which  crosses  the  clypeus  and  passes  along 
the  sides,  not  reaching  the  end  nor  curving  up  on  the  thorax.  A 
black  line  extends  obliquely  down  behind  the  front  lateral  eye, 
and  ends  in  a  tuft  of  dark  hairs;  and  a  second  tuft  appears 
above,  in  front  of  the  dorsal  eye.  The  upper  surface  may  have 
been  covered  with  hairs,  but  in  our  specimens  these  have  been 
rubbed  away,  leaving  a  black  ground  color.  The  integument  of 
the  abdomen  is  dark,  with  an  iridescence  that  shows  through  the 
hairy  covering.  The  basal  band  is  made  of  long  white  hairs, 
and  on  the  side,  beyond  the  end  of  the  band,  there  is  usually  a 
white  spot,  the  sides  being  lined  with  black  and  white.  Above, 
behind  the  basal  band,  is  a  pair  of  white  spots.  In  the  middle 
of  the  back  is  a  large  white  triangle,  sometimes  broken  into  two. 
Hear  the  apex  are  two  large  white  or  pinkish  spots,  concave, 
and  with  the  border  notched,  on  the  inner  side.  Between  these 
spots  the  middle  dark  band  is  very  metallic.  There  are  many 
long  black  and  white  hairs  growing  over  the  surface  of  the  ab¬ 
domen. 

The  falces  have  white  scales  above  and  are  metallic  green  be¬ 
low.  The  legs  are  heavy,  sometimes  all  dark,  and  sometimes  with 
the  proximal  ends  of  the  joints  lightened,  with  many  close  white 
scales.  The  hairs  above  the  femur  of  the  first  are  long  and 
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dark  except  at  the  end,  where  they  are  short  and  white,  while  be¬ 
low  they  are  white  at  the  proximal  end  and  black  through  the 
rest  of  the  joint.  Under  the  patella  they  are  white;  under  the 
tibia  they  are  white  at  the  proximal  end,  the  rest  of  the  joint 
having  a  thick  black  brush,  and  under  the  metatarsus  they 
are  white  under  the  proximal  and  black  under  the  distal  end. 
The  other  legs  are  fringed  in  the  same  way  but  not  so  heavily. 

The  male  and  female  in  the  Britcher  collection,  though  smaller 
and  not  so  hairy,  are  too  close  to  otiosus  to  be  considered  more 
than  a  variety  of  that  species.  In  the  male  the  white  bands  on 
the  cephalothorax  stop  just  back  of  the  front  lateral  eyes,  and 
the  clypeus  is  brown  on  the  sides  and  white  in  the  middle.  The 
integument  of  the  cephalothorax  as  well  as  of  the  abdomen,  is 
very  iridescent.  The  abdomen  has  the  detached  spots  on  the 
sides,  beyond  the  ends  of  the  basal  band,  higher  up,  and  the 
spots  at  the  end  have  the  appearance  of  two  pairs  of  white  bars. 
The  legs  are  not  heavy  and  the  fringe  under  the  tibia  of  the 
first  is  entirely  black.  The  female  has  the  cephalothorax  cov¬ 
ered  with  white  hairs,  and  on  the  abdomen  are  two  dark  longi¬ 
tudinal  bands  on  the  outer  sides  of  the  white  spots.  The  legs 
are  rather  slender  and  the  fringe  on  the  first  is  entirely  white. 

Hentz  found  large  numbers  of  the  female  of  otiosus  hiber¬ 
nating  under  bark,  in  northern  Alabama.  We  have  had  it 
from  Georgia  and  Florida,  and  Mr.  Banks  reports  it  from  the 
latter  state.  The  variety  described  above  is  from  Baltimore, 
Maryland.  Mr.  Banks  has  sent  us  a  female  of  this  variety  from 
the  District  of  Columbia.  He  considers  it  identical  with  otio¬ 
sus. 

PHIDIPPUS'  MINIATUS  P.  1883. 

Plate  XXXII,  figs.  5— 5a. 

1883.  Attus  miniatus  P.  5,  Descr.  new  or  little  known  Attidae  U.  S. 
p.  15. 

1888.  Phidippus  miniatus  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Att.  p.  15. 

1901.  Phidippus  miniatus  P.,  $,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  XIII,  p.  286. 
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Length,  13-18  mm.  Legs,  4123,  first  pair  enlarged  and  hairy. 

A  very  large,  hairy  spider,  marked  with  red.  The  sides  and 
thoracic  part  are  covered  with  yellowish-gray  hairs.  On  the 
cephalic  plate  are  two  square  patches  of  black  somewhat  con¬ 
cave  on  their  inner  sides;  beneath  and  in  front  of  the  patches 
and  just  above  the  first  row  of  eyes  the  color  is  orange  to 
yellowish-red.  In  the  red  and  between  the  dorsal  eyes,  is 
an  indistinct  (becomes  more  distinct  under  alcohol)  cresent- 
shaped  black  hand.  The  abdomen  is  covered  with  short  bright 
red  and  long  whitish  hairs;  at  the  base  is  a  wide  band  of 
gray  hairs.  ISTear  the  middle  of  the  hack  is  a  large  somewhat 
triangular  shaped  spot  and  behind  this  are  two  pairs  not  so 
large  and  transeversely  elongated,  all  of  a  lighter  red,  and 
all  encircled  with  black.  In  front  of  the  middle  spot  are 
two  round  light  red  spots  with  black  centers.  The  sides  are 
covered  with  long  gray  hairs.  The  underpart  of  the  abdomen 
is  dark  in  the  middle.  The  clypeus  is  covered  with  yellowish- 
white  hairs ;  there  are  tufts  of  black  hairs,  in  front  of 
the  dorsal  eyes  on  the  sides  of  the  head.  The  palpi  are  yellow, 
with  a  covering  of  white  scales  and  long  white  hairs  on  the  sides. 
The  first  legs  are  plainly  the  stoutest;  they  are  dark  colored, 
except  the  metatarsi  which  are  light.  All  the  joints  are  covered 
with  gray  scales,  the  fringes  are  grayish  except  under  femora 
and  tibiae  where  there  is  a  mixture  of  black  and  gray.  The 
other  legs  are  colored  much  like  the  first  pair,  except  that  the 
proximal  halves  of  the  patellae  and  tibiae  of  the  third  and  fourth 
pairs  are  lighter  colored  than  the  outer  ends  of  the  joints. 

In  our  collection  from  Florida  and  Texas.  Mr.  Banks  has  it 
from  Punta  Gorda,  Citrus  County,  Jacksonville,  Enterprise 
and  Levy  County,  Florida.  Mr.  C.  R.  Crosby  took  it  recently 
in  Alexandria,  Virginia. 
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PHIDIPPUS  COMATUS  P.  1901. 

Plate  XXXII,  figs.  4— 4a. 

1901.  Phidippus  comatus  P.,  $  only,  Wis.  Acad.  Sciences,  Arts  and 
Letters,  XIII,  p.  291. 

9  .  Length,  10  mm.  Legs,  4132. 

There  is  a  hand  of  white  hairs  over  the  front  eyes  and  back 
of  this  is  a  band  of  long  dark  brown  hairs  which  reaches  to  a 
large  light-colored  square  spot  between  the  dorsal  eyes,  on  which 
the  hairs  are  white  in  front  and  reddish  behind.  The  sides  of 
the  cephalothorax  are  covered  with  white  hairs.  The  thoracic 
slope,  in  our  specimens,  is  rubbed,  showing  only  some  small 
patches  of  red  hairs.  In  front  of  the  dorsal  eyes,  and  on  the 
sides  below  the  lateral  eyes,  are  conspicuous  dark  tufts.  The 
palpi  are  of  a  light  reddish  color  entirely  covered  with  long 
white  hairs ;  the  clypeus  is  also  covered  with  white  hairs  and  the 
falces  are  dark  reddish-brown.  The  pattern  on  the  abdomen 
is  in  white.  There  is  a  basal  band  from  which  a  central  notched 
band  passes  back  through  two-thirds  of  the  length.  This  is  en¬ 
larged  at  two  points,  in  front  of  and  at  the  middle,  by  its  union 
with  the  usual  two  pairs  of  spots,  each  pair,  in  this  case,  having 
coalesced.  Back  of  the  middle  the  band  is  made  up  of  two  or 
three  long  pointed  chevrons,  which  terminate  at  the  first  of  the 
two  pairs  of  bars.  The  outer  ends  of  these  bars  are  joined  on 
the  lower  sides.  On  either  side  of  the  central  white  band  our 
specimens  show  patches  of  red  hairs,  indicative,  probably,  of 
narrow  red  bands.  The  sides  are  streaked  diagonally  with 
white  and  reddish-gray.  The  legs  are  barred  with  light  and 
'dark  brown,  and  are  covered  with  white  scales  and  brown  hairs. 

Although  our  specimens  are  so  imperfect  this  species  is  dis¬ 
tinct  by  the  large  light  patch  in  the  middle  of  the  cephalothorax. 
Workmanii,  which  has  a  smaller  patch  in  the  same  place,  has  a 
wide  white  band  behind  the  dorsal  eyes,  and  is  without  red 
hairs.  The  description  of  comatus  reads,  to  some  extent,  like 
that  of  femora  tus,  but  this  latter  species  has  no  central  spot  on 


Peckham — Revision  of  the  Attidce  of  North  America.  429 

the  head,  and  has  a  rather  heavy  wide  cephalothorax,  while  that 
of  comatus  is  relatively  light  and  small. 

We  have  three  females  from  Las  Vegas,  New  Mexico. 

FHIDIPPUSi  PULCHERRIMUS  KEYS.  1885. 

1885.  Phidippus  pulcherrimus  Keys.  $,  Yer.  zool.-bot.  Gesellshaft, 
Wien,  VI,  p.  492. 

9  .  Length  9  mm.  Legs,  4132,  not  fringed. 

The  cephalothorax  is  dark  with  long  dark  hairs  on  the  front 
part  and  a  wide  white  band  on  each  side  extending  backward 
from  the  dorsal  eyes.  The  abdomen  is  rich  red  with  a  dark 
central  band  on  the  posterior  two-thirds,  on  which  are  a  large 
central  white  spot  and  two  pairs  of  white  bars  near  the  spin¬ 
nerets.  There  are  no  basal  and  side  bands.  The  clypeus  is 
reddish  with  coarse  white  hairs.  The  falces  are  iridescent 
green.  The  legs  are  reddish-brown  darkened  at  the  ends  of  the 
joints  and  well  covered  with  white  scales  and  light  and  dark 
hairs.  The  venter  has  white  stripes  on  the  sides. 

There  is  one  example  in  the  Cambridge  collection,  taken  in 
Florida,  and  Mr.  Banks  found  a  female  at  Biscayne  Bay,  in  the 
same  state,  in  March. 

PHIDIPPUS  RAUTERBERGII  P.  1888. 

Plate  XXXIV,  figs.  7— 7a. 

i 

1888.  P.  rauterbergii  P.  5,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Attidae,  p.  22. 

1901.  P.  rauterbergii  P.  $,  ibid.,  XIII,  p.  295. 

Large,  handsome  spiders  with  metallic  scales  and  white  tri- 
punctate  marking  on  the  abdomen. 

9  .  Length  13-16  mm.  Legs  1423,  very  stout. 

The  cephalothorax  is  dark  brown  or  black,  with  a  crescent¬ 
shaped  white  band  which  curves  forward  from  the  dorsal  eyes. 
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There  are  white  hairs  on  the  sides,  and  between  the  eyes  of  the 
first  row.  The  abdomen  is  velvety  black,  with  a  pure  white 
band  around  the  front  end,  a  white,  central  spot,  two  pairs  of 
white  spots  further  back,  and  two  oblique  lines  on  each  side,  the 
front  one  running  lower  down  than  the  other.  Behind  the  cen¬ 
tral  white  spot  a  bronze  band  runs  to  the  spinnerets,  and  in 
front  of  the  spot  there  is  a  less  distinct  bronze  region,  which 
sometimes  appears  as  three  indistinct  spots,  as  is  represented 
in  the  figure,  and  sometimes  consists  of  a  central  band  crossed 
by  a  line,  the  dorsum  being  thus  broken  into  four  black  patches. 
The  venter  has  a  dark  wedge-shaped  region  surrounded  by  white. 
The  legs  are  black,  barred  with  reddish-brown,  the  first  one 
having  a  double  black  fringe  under  the  femur,  and  a  single 
fringe  of  long  hairs  under  the  other  joints.  This  fringe  is  white 
on  the  patella,  and  on  the  proximal  end  of  the  tibia,  black  on  the 
rest  of  the  tibia,  white  at  the  proximal  and  black  at  the  distal 
ends  of  the  metatarsus  and  tarsus.  The  falces  are  iridescent 
green. 

We  have  several  specimens  from  Texas,  and  San  Rafael, 
Mexico. 


PHIDIPPUS  FARNEUS  P.  1888. 

Plate  XXX,  fig.  5. 

1888.  Phil^eus  faeneus  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Attidse,  p.  26. 

1901.  Phidippus  farneus  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
XIII,  p.  287. 

9  .  Length  9.2  mm.  Legs  4132,  all  fringed. 

The  cephalothorax  has  a  brown  integument  covered  with 
white  scales  and  reddish  hairs,  with  long  tawny  hairs  above  the 
front  eyes  and  tufts  of  the  same  color  above  and  on  the  sides. 
The  clypeus  is  covered  with  white  hairs.  The  falces  are  darkly 
iridescent  and  have  long  whitish  hairs  along  the  inner  sides  and 
around  the  base  of  the  fang.  The  abdomen  is  black,  encircled, 
except  at  the  apex,  with  a  scalloped  white  band.  In  the  mid- 
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die,  above,  is  a  white  triangle,  with  a  pair  of  white  dots  in 
front  and  another  behind.  Aear  the  end,  extending  upward,  on 
each  side,  from  the  encircling  band,  is  an  oblique  white  bar. 
The  middle  posterior  part  is  brownish,  and  shows,  under  alco¬ 
hol,  a  series  of  chevrons.  The  markings  are  more  or  less  ob¬ 
scured  by  a  growth  of  long  white  and  tawny  hairs  over  the 
upper  surface.  The  palpi  are  reddish  with  white  hairs.  The 
legs  are  banded  with  light  and  dark  brown.  Above  the  femur 
of  the  first  are  thick  tawny  hairs,  and  under  all  the  legs  are 
fringes  of  mixed  tawny  and  white  hairs. 

Our  single  specimen  is  from  Texas. 


PHIDIPPUS  OBSCURUS  P.  1888. 

Plate  XXXV,  fig.  3. 

1888.  Phidippus  obscurus  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Attidse,  p.  16. 

Not  obscurus  P.  ^  <j>  1901. 

In  1888  we  described  the  female  of  this  species  from  very 
badly  rubbed  specimens.  In  1901  we  described  what  we  thought 
was  the  perfect  form  of  both  male  and  female,  but  examples 
received  since  that  time  prove  that  the  1888  species  is  distinct 
from  that  of  1901,  and  to  the  latter  we  now  give  the  name  caro- 
linensis.  We  have  as  yet  no  male  and  no  perfect  example  of 
the  female  of  obscurus. 

2  .  Length  13  mm.  Legs  4132. 

White  hairs  cover  the  sides  of  the  cephalothorax  and  grow 
above  the  front  row  of  eyes.  Back  of  this  the  upper  surface  of  the 
cephalic  and  thoracic  parts  is  rubbed,  but  shows  a  dark  integu¬ 
ment,  more  or  less  covered  with  yellow  hairs,  which  thicken  to 
form  a  crescent  between  the  dorsal  eyes.  It  is  probable  that 
these  hairs,  in  perfect  specimens,  cover  the  upper  surface,  and 
it  may  be  that  their  color  was  originally  red.  The  clypeus  is 
covered  with  white  hairs,  and  the  falces,  which  are  bluish-green 
below,  have  white  hairs  above.  The  palpi  and  legs  are  reddish 
with  white  hairs. 
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The  coloring  of  the  abdomen  is  doubtful.  It  seems  to  have 
been  golden,  or  reddish-yellow  on  either  side  of  the  middle 
(where,  in  rubbed  specimens,  the  integument  ,is  pale),  with  a 
white  basal  hand  and  the  usual  pattern  of  white  spots  down  the 
middle,  consisting  of  a  pair  on  the.  front  part,  a  central  white 
triangle,  and  two  pairs  of  bars  on  the  posterior  part,  which  form 
a  parenthesis  only  when  the  abdomen  is  rubbed.  There  are  no 
white  diagonals  on  the  sides  but  the  reddish  hairs  tend  to 
form  many  lighter  and  darker  diagonal  streaks.  The  venter 
is  pale  yellow,  sometimes  darker  in  the  middle,  with  two  lines 
of  irregular  light  spots  bordered  with  dark,  which  converge  to¬ 
ward  the  spinnerets.  Even  in  poor  specimens  the  characteristic 
dark  borders  of  the  light  spots  are  visible. 

The  epigynes  of  obscurus  'and  carolinensis  are  distinct.  In 
the  drawing,  the  anterior  shield  appears  broken.  The  two 
parts  are  sometimes  united  in  the  middle,  the  anterior  part  be¬ 
ing  lighter  than  the  posterior. 

We  have  numerous  females  from  Georgia  and  Texas. 

PHIDIPPUS  BASALIS'  B.  1904. 

Plate  XXXV,  figs.  4— 4a. 

1904.  Phidippus  basalis  B.  $,  Jour.  N.  Y.  Ent.  Soc.,  XII,  2,  p.  115. 

2  .  Length  12  mm.  Legs  1423. 

The  cephalothorax  is  dark  brown,  darkest  on  the  cephalic 
plate.  The  clypeus  is  covered  with  gray  hairs.  The  falces  are 
dark,  not  iridescent,  the  upper  parts  covered  with  brown  hairs. 
The  abdomen  has  the  whole  front  end  yellow.  Behind  this  it 
is  black,  marked  with  a  pair  of  white  spots  in  front  of  the  mid¬ 
dle,  with  two  pairs  of  transverse  white  bars  on  the  upper  sides, 
and  a  pair  of  spots  over  the  spinnerets.  The  legs  are  dark  with 
many  black  and  white  hairs. 

Mr.  Banks  has  a  single  female  from  Arizona. 


Peckham — Revision  of  the  Attidce  of  North  America .  433 


PHIDIPPUS  PRINCEPS  P.  1883. 

Plate  XXXI,  fig.  5. 

1883.  Attus  princeps  P.  $,  New  or  little  known  Attidae,  p.  18. 

1888.  Phil^us  princeps  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Attidae,  p.  31. 

1901.  Phidipptjs  princeps  P.  5,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
XIII,  p.  288. 

Not  princeps  B.  <-?,  1892. 

2  .  Length  8  mm.  Legs,  4132. 

The  cephalothorax  is  reddish,  covered  with  yellowish  hairs, 
with  long  black  hairs  around  the  eyes  and  long  white  hairs  grow¬ 
ing  thick  on  the  clypeus.  The  falces  are  dark  reddish-brown 
with  slight  iridescence.  The  abdomen  is  covered  with  tawny- 
gray  hairs  and  has  a  whitish  band  at  the  base  and  a  pair  of 
white  spots  on  the  middle  of  the  back.  The  legs  and  palpi 
are  bright-reddish  brown  with  white  scales  and  hairs. 

In  shape  and  general  color  princeps  is  so  much  like  Putnamii 
that  very  probably  Mr.  Banks  is  right  in  making  it  the  female 
of  that  species.  They  have  not,  however,  been  found  in  the 
same  locality,  princeps  having  been  taken  but  once,  and  then  in 
Pennsylvania,  while  Putnamii  (of  which  gracilis  K.  is  a  syn¬ 
onym)  is  reported  from  Kentucky,  Iowa  and  Missouri. 

Mr.  Banks  says,  in  a  letter  of  February  2nd,  1907,  that  the 
spiders  he  listed  as  Philseus  princeps  in  1892  are  males  of 
clarus. 

PHIDIPPUS  PRUINOSUS  n.  sp. 

Plate  XXXV,  figs.  2— 2a. 

$  .  Length  10  mm.  Legs  4132,  first  pair  thickened. 

This  is  a  medium  sized  species  of  dark  brown  ground  color, 
with  the  pattern  in  white,  and  many  long  gray  hairs  which  give 
it  a  hoary  appearance.  The  clypeus  is  covered  with  long  white 
hairs  passing  into  white  bands  which  entirely  cover  the 
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upper  sides  of  the  cephalothorax ;  these  bauds  are  edged,  below, 
with  dark  brown,  and  the  lower  sides  are  covered  with  tawny 
hairs.  Above  there  is  a  white  band  just  over  the  front  eyes,  the 
rest  of  the  cephalic  plate  being  mottled  with  white  and  brown. 
On  the  middle  of  the  thoracic  part  is  a  large  white  figure,  nar¬ 
rowing  behind,  edged  by  dark  brown  bands  which  run  back  from 
the  dorsal  eyes  and  meet  at  the  end  of  the  cephalothorax.  The 
dark  tufts  on  the  eye-region  are  rather  prominent.  The  abdo¬ 
men  has  a  wide  white  band  across  the  base  and  along  the  front 
sides,  and  behind  this  are  three  diagonal  bars,  the  last  of  which 
makes  a  turn  low  down  on  the  side  and  curves  up,  above  the 
spinnerets,  forming  a  parenthesis.  On  the  back  there  is  a  wide 
central  white  band  which  begins  in  two  spots  a  little  behind  the 
base  and  reaches  as  far  as  the  front  end  of  the  parenthesis,  and 
behind  this  the  middle  region  is  metallic.  The  falces  are  dark 
red  with  long  white  hairs  on  their  inner  sides.  The  palpi  are 
reddish  with  long  white  hairs.  The  legs  are  rufus  with  blackish 
spots  or  rings  at  the  ends  of  the  j  oints  and  are  well  covered  with 
white  scales.  There  seems  to  have  been  a  light  white  fringe 
on  the  first,  but  this,  in  our  specimens,  is  nearly  demolished. 

This  species  is  nearest  otiosus,  but  is  distinct  by  the  pattern 
and  the  epigynum.  We  have  two  females  from  Austin,  Texas. 

PHIDIPPUS  WORKMAN  1 1  P.  1901. 

Plate  XXXV,  figs.  5— 5a. 

1901.  P.  workmanii  P.  2,  Wis.  Acad.  Sciences,  Arts  and  Letters,  XIII, 
p.  297. 

2  Length  12-14.5  mm.  Legs,  4123,  first  pair  enlarged. 

The  posterior  thoracic  slope  and  the  cephalic  plate  are  black, 
the  latter  having  a  white  spot  in  the  middle.  A  wide  white 
band  crosses  the  clypeus,  occupies  the  sides  of  the  cephalic  and 
anterior  thoracic  parts,  and  passes  across  the  thorax  behind  the 
dorsal  eyes.  There  are  two  tufts  of  black  hairs  on  each  side  of 
the  head.  The  middle  of  the  abdomen  is  occupied  by  a  dark 
more  or  less  bronzy  region,  on  which  are  two  rather  indistinct 
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white  spots  in  front,  a  large  white  triangle,  and  two  pairs  of 
white  bars  near  the  end.  There  is  a  wide  white  basal  band, 
continuous  with  the  middle  part  of  which  a  white  band  (some¬ 
times  not  very  distinct)  passes  back  on  either  side  of  the  dark 
central  region  to  near  the  end  of  the  abdomen.  In  one  speci¬ 
men  the  inner  edges  of  these  white  bands  are  delicately  edged 
with  red.  Beyond  these  bands  the  sides  of  the  abdomen  are 
brown,  covered  with  gray  hairs,  and  marked,  low  down,  by  two 
oblique  white  bars,  edged  with  black.  The  venter  has  a  wide 
dark  central  region  which  is  rounded  at  the  spinnerets  and  wid¬ 
ened  a  little  near  the  epigynum. 

The  falces  are  bronze  green.  The  palpi  are  yellowish,  with 
white  hairs.  The  first,  second  and  third  legs,  excepting  the 
metatarsi  and  tarsi,  are  rufus,  the  metatarsi  being  yellow  except 
the  distal  third,  which  is  rufus,  and  the  tarsi  being  all  yellow, 
excepting  those  of  the  first  pair,  which  have  a  dark  ring  in  the 
middle.  The  fourth  leg  has  the  femur  and  patella  rufus,  the 
tibia  and  metatarsus  with  the  proximal  half  light  colored,  and 
the  distal  half  dark  brown,  and  the  tarsus  entirely  light  colored. 
All  the  legs  are  thinly  covered  with  short  white  hairs. 

We  have  one  female  from  Arizona  and  one  in  the  Marx  col¬ 
lection,  marked  North  America. 

Workmanii  is  much  like  famous  in  abdominal  marking,  but 
the  cephalothorax  is  banded  and  the  epigynes  are  of  different 
types. 

PHIDIPPUS1  MYSTACEUS  H.  1845. 

Plate  XXXV,  figs.  1— la. 

1845.  Attus  mystaceus  Hentz  $,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Attus  mystaceus  H.  $,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.  II,  p.  58. 
1901.  Phidippus  incertus  P.  5,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
XIII,  p.  292. 

Not  Phidippus  galathea  P.  1888,  nor  Phidippus  mystaceus 
E.  1891.  We  are  unable  to  identify  it  with  any  of  Koch’s 
species. 

$  .  Length  9-11  mm.  Legs  4132,  lightly  fringed. 

The  covering  of  the  whole  body  consists  of  gray  hairs  on  a 

black  integument.  Just  over  the  first  row  of  eyes  is  a  white 
30— S.  &  A. 
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band,  and  back  of  this  there  is  a  darker  region  upon  which  are 
three  white  spots  in  a  transverse  row,  the  middle  one  sometimes 
merging  into  the  gray  of  the  ground  color.  The  sides  are  gray 
below,  but  have  wide  white  bands  just  under  the  eyes,  and  con¬ 
tinuing  on  to  the  thoracic  part.  There  are  strong  black  tufts 
in  front  of  the  dorsal  eyes,  and  slighter  ones  on  the  sides  of  the 
head,  below  the  lateral  eyes.  The  abdomen  has  a  white  band  in 
front,  and  diagonals  on  the  sides.  Above,  near  the  front  end, 
is  a  pair  of  white  spots,  and  farther  back,  at  about  the  middle 
point,  is  a  larger  pair,  sometimes  coalesced.  From  above,  the 
posterior  part  of  the  abdomen  seems  to  be  marked  with  two 
pairs  of  white  bars,  but  these  are  usually  joined  at  their  lower 
ends,  and  sometimes  form  the  peculiar  figure  that  is  seen  in 
otiosus,  while  in  fresh  specimens  the  marks  are  more  like  those 
of  'obscurus.  These  three  females  are  easily  distinguished, 
since  obscurus  has  a  uniform  white  cephalothorax,  and  otiosus, 
a  much  heavier  and  hairier  spider,  has  the  surface  of  the  ab¬ 
domen,  under  the  hairs,  brightly  metallic.  The  clypeus  is 
covered  with  short  white  hairs.  The  upper  parts  of  the  falces 
are  dark  with  not  very  long  white  hairs,  and  the  lower  parts 
are  metallic  green.  The  palpi  are  light  brown  with  white  hairs, 
and  the  legs,  more  or  less  banded  with  light  and  dark  brown, 
have  light  fringes  of  soft  white  hairs,  intermixed  with  dark  at 
the  distal  end  of  the  tibia  of  the  first. 

Purpuratus  is  a  larger,  heavier  spider  than  mystaceus,  with 
a  uniform  cephalothorax  and  metallic  scales  on  the  abdomen. 

Our  specimens  are  all  from  Austin,  Texas.  Hentz  had  it 
from  North  Carolina.  Mr.  Emerton’s  remarks  under  mysta¬ 
ceus,  in  Occ.  Pap.  Bost.  Nat.  Hist.  Soc.  II,  refer  to  the  female 
of  purpuratus. 
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PHIDIPPUS1  TEXANUS  B.  1906. 

Plate  XXXV,  figs.  6— 6a. 

1888.  Phidippus  albomaculatus  P.  $,  Wis.  Acad.  Sciences,  Arts  and 
Letters,  VII,  N.  A.  Att.,  p.  19. 

1906.  Phidippus  texanus  Banks,  $,  Proc.  Ent.  Soe.  Washington,  VII, 
2-3,  p.  98. 

$  .  Length,  12-13  mm.  Legs  4123,  first  pair  stoutest. 

The  cephalothorax  is  deep  reddish-brown  in  color  entirely 
covered  with  short  white  hairs  which  have  a  slightly  yellowish 
tinge  on  the  top  and  sides,  hut  are  snowy  around  the  front  eyes. 
The  clypeus  is  fringed  with  white.  The  falces  are  brownish 
just  at  the  top,  but  otherwise  are  green  and  very  brilliantly  iri¬ 
descent.  A  few  long  white  hairs  grow  on  the  inner  edges. 
The  base  and  sides  of  the  abdomen  are  brown  marked  with  white 
bands.  On  the  front  middle  part  is  a  branching  white  figure 
from  which  a  central  white  band,  notched  on  the  edges  and 
forked  at  the  end,  runs  back  to  a  point  somewhat  in  front  of  the 
spinnerets.  On  either  side  of  this  is  a  black  band,  marked 
toward  the  end,  with  two  white  bars.  These  black  bands  meet 
behind.  The  legs  are  reddish  brown  with  white  scales  and  are 
fringed  with  white.  The  femur  of  the  first  has  black  hairs 
above,  and  the  tibia  of  the  first  has  the  distal  half  much  dark¬ 
ened,  almost  black.  The  palpi  are  much  lighter  and  are  well 
ornamented  with  fringes  of  hair. 

We  do  not  find  the  golden  scales  on  the  falces,  mentioned  by 
Mr.  Banks. 

Mr.  Banks  has  it  from  Brazos  Co.,  Texas,  and  our  specimens 
come  from  the  same  state.  Mr.  Scheffer  has  found  it  in  Kansas* 

PARNiENUS  P.  1896. 

Type,  Phidippus  cyanidens  C.  Koch. 

1846.  Phidippus  C.  K.  (cyanidens)  Arachn.  XIII,  p.  156. 

1883.  Attus  mccookii  (opifex),  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  276. 
1888.  Phidippus  P.  (opifex),  Wis.  Acad.  Sciences,  Arts  and  Letters* 
VII,  N.  A.  Att.,  p.  20. 
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1896.  Parn^nus  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  Ill,  1,  p.  37. 

1901.  Parnjenus  F.  O.  P.  C.,  Biol.  Cent.  Am.,  Arachn.  Aran.,  II,  p.  287. 
1901.  Parn^nus  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  XIII,  p.  300. 

The  characteristic  thing  about  this  genus  is  that  the  front  part 
of  the  cephalothorax  is  widely  swollen,  this  peculiarity  being  as 
marked  in  the  female,  as  in  the  male. 

The  spiders  are  large  and  handsome,  the  males  being  darker 
colored  than  the  females,  and,  usually,  having  their  first  legs 
ornamented  with  fringes  of  hair. 

The  cephalothorax  is  high  and  massive,  and  when  looked  at 
from  in  front  the  sides  are  seen  to  bulge  out.  The  ceph¬ 
alic  part  is  inclined.  Behind  the  dorsal  eyes  is  a  depression 
and  then  a  slight  hump,  from  which  the  thorax  falls  in  one 
slope  to  the  margin.  The  lower  outline  of  the  sides  is  sometimes 
not  far  from  circular,  but  there  is  a  distinct  bulge  in  the  eye- 
region,  where  the  cephalothorax  is  widest.  They  round  out 
widely  from  above  downward  so  that  although  the  dorsal  eyes 
are  on  the  sides,  they  form  a  row  which  is  much  narrower  than 
the  cephalothorax  at  that  place.  The  quadrangle  of  the  eyes 
is  from  slightly  to  plainly  wider  behind  than  in  front,  is  from 
one-fourth  to  two-thirds  wider  than  long,  and  occupies  about 
two-fifths  of  the  cephalothorax.  The  first  row  is  curved,  the 
middle  eyes  being  slightly  separated,  while  the  lateral  are 
placed  further  back,  with  a  distinct  space  between  them  and 
the  middle  eyes.  The  middle  eyes  are  nearly  twice  as  large 
as  the  lateral.  The  second  row  is  plainly  nearer  the  first  than 
the  third.  In  the  male  the  falces  are  strong  and  projecting, 
with  a  long  fang.  In  the  males  the  first  leg  is  plainly  the 
longest,  and  the  fourth  next.  The  falx  has  one  tooth  on  the 
lower  margin. 

This  genus  has  for  its  type  Phidippus  cyanidens  C.  K.,  which 
we  have  from  Texas,  Mexico,  Guatemala  and  Brazil.  To  this 
we  add  Phidippus  funebris  Banks,  ( Aradhnida  from  Baja , 
California ,  and  other  parts  of  Mexico ),  from  Vera  Cruz,  chrysis 
WTk.,  and  fartilis  P. 
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PARNJEUS  CHRYSIS  WALCK.  1837. 

1837.  Attus  chrysis  Walck.,  Hist.  Nat.  des  Insectes  Apteres,  1, 
p.  454. 

1837.  Attus  iris  $,  Walck.,  ibid.,  p.  455. 

1844.  Attus  multicolor  5,  H.  Jour.  Bost.  Soc.  Nat.  Hist.,  IV. 

1846.  Plexippus  aurecalceus  C.  K.,  Die  Arachniden  XIII,  p.  113. 

1847.  Attus  chrysis  Walck.,  ibid.,  IV,  p.  422. 

1847.  Attus  iris  id.,  ibid.,  p.  423. 

1875.  Attus  multicolor  H.  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.  II,  p.  53. 
1888.  Dendryphantes  multicolor  $,  P.,  Wis.  Acad.  Sciences,  Arts  and 
Letters,  VII,  N.  A.  Attidse,  p.  40. 

1888.  Phuuuus  chrysis  $  P.,  ibid.,  p.  30. 

1898.  Phidippus  fraternus  B.,  Cal.  Acad.  Sci.,  3d  Ser.,  Zool.  1,  7,  p.  281, 
1901.  Paraphidippus  chrysis  F.  O.  P.  C.,  Biol.  Cent.  Amer,  Arachn.  II, 
p.  276. 

Length,  $  7-10  mm.,  2  8-12.  Legs,  S  1423,  2  4132. 
The  male  has  the  cephalothorax  black  with  green  iridescent 
scales  on  the  cephalic  plate.  There  is  a  narrow  band  of  white 
scales  on  each  side  extending  from  the  anterior  lateral  eye  as 
far  back  as  the  posterior  margin.  The  abdomen  is  red-brown 
above  covered  with  green,  golden,  and  pink  scales.  There  is  a 
white  basal  band  reaching  nearly  to  the  spinnerets  where  it  is 
continued  as  a  spot.  Sometimes  this  band  is  broken  up  into 
several  elongated  spots  after  the  first  half.  The  hack  has  a 
row  of  three  white  spots  on  each  side ;  the  last  pair  are  often 
elongated  and  transverse.  All  the  spots  and  markings  are  made 
up  of  white  scales.  The  falces  are  inclined  forward  and  diver¬ 
gent  with  dull  green  reflections.  The  legs  are  black  or  brown 
covered  with  black  hairs,  except  at  the  base  of  the  patella  of  the 
first,  when  the  hairs  are  white.  The  tarsi  and  metatarsi  of  the 
posterior  three  pairs  yellow.  Under  side  of  the  body  brown  to 
yellow  in  different  specimens.  The  palpi  are  brown  without 
white  on  upper  side.  In  some  specimens  the  tarsus  and  meta¬ 
tarsus  of  the  first  leg  are  yellow.  Indeed  the  depth  of  color  of 
these  joints  varies  greatly. 

While  the  coloration  is  variable  in  the  male,  in  the  female  it  is 
much  more  so.  The  top  of  the  cephalothorax  is  covered  with 
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green  iridescent  scales;  tlie  sides  with  white.  The  abdomen 
above  is  covered  with  iridescent  scales  varying  from  green  to 
coppery,  with  pinkish  reflections.  The  white  basal  hand  extends 
back  as  far  as  the  first  third,  and  is  followed  by  a  large  spot 
and  two  smaller  spots;  the  latter  sometimes  unite.  The  pos¬ 
terior  spots  join  just  above  the  spinnerets.  There  are  three 
pairs  of  spots  on  the  dorsal  area,  the  posterior  pair  are  often 
elongated  and  take  a  transverse  direction.  The  part  in  front 
and  behind  each  spot  looks  black.  The  markings  may  be  white, 
dull  yellow",  or  orange  in  color,  or  two  of  these  colors.  Under 
part  of  body  light  or  dark  brown.  Legs,  palpi  and  falces  red- 
brown,  with  the  distal  ends  of  the  tibiae  of  the  first,  second,  and 
fourth  dark  or  black.  All  these  parts  are  more  or  less  covered 
with  yellowish  hairs.  In  some  specimens  the  basal  band  is 
wide  and  extends  to  the  spinnerets  without  breaking  into  spots. 

The  specimen  in  our  collection  which  we  identify  as  multi¬ 
color  of  Hentz,  is  from  North  Carolina.  The  white  on  the  side 
of  the  cephalothorax  is  only  a  band  and  does  not  extend  down  to 
the  margin,  otherwise  it  is  like  the  common  form  of,  chrysis. 
The  cephalothorax  is  not  as  much  rounded  out  as  in  the  usual 
form. 

Arizona ;  Chapel  Hill,  N.  C. ;  Guadalaj  ara,  Mexico ;  various 
parts  of  lower  California  (Banks)  ;  San  Domingo,  and  Central 
America,  F.  O.  P.  Cambridge). 

PARNiEUS  FARTILIS  P.  1888. 

ikli.  L  .  I.  ..  t> 

Plate  XXXV,  figure  7. 

1888.  Phhleus  fartilis  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Attidae,  p.  27. 

1901.  Paeaphidippus  marmoratus  F.  O.  P.  C.  $,  Biol.  Cent.  Am.,  Arachn., 
II,  p.  277. 

1901.  Paeaphidippus  fartilis  F.  O.  P.  C.  5,  ibid.,  p.  278. 

2  .  Length  8-13  mm.  Legs,  1423,  first  pair  stoutest. 

The  cephalothorax  is  covered  with  white  hairs,  which  grow 
long  on  the  clypeus  and  the  upper  part  of  the  falces.  The  ends 
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of  the  falces  are  dark,  not  iridescent.  The  front  half  of  the 
abdomen  has  a  black  integument  covered  with  whitish  pubes¬ 
cence,  so  that  the  color  is  gray ;  behind,  it  is  much  darker,  with 
some  coppery  iridescence.  There  is  a  wide  white  band  around 
the  base,  and  on  each  side  are  two  large  irregular  spots,  the  sec¬ 
ond  reaching  the  spinners.  The  anterior  one  of  these  is  orange 
color,  and  the  second  is  partly  orange  and  partly  white.  On  the 
middle  dorsum  are  three  pairs  of  elongated  white  spots,  and  on 
the  posterior  part  are  two  pairs  of  horizontal  bars,  which  come 
off  from  the  white  spots  on  the  lower  side,  and  form  a  parenthe¬ 
sis.  These  spots  and  bars  are  all  edged  with  dark  bands.  The 
venter  has  a  chocolate  colored  band,  without  scales  or  hairs,  on 
either  side  of  which  it  is  white.  Over  the  whole  body  are  many 
long  white  hairs.  Under  alcohol  the  legs  are  light  reddish  with 
the  distal  ends  of  the  joints  darkened.  They  are  covered  with 
white  hairs.  Under  the  distal  ends  of  the  tibiae  of  the  first  and 
fourth  are  some  black  hairs.  The  palpi  are  yellow  with  white 
hairs. 

Another  variety  has  the  abdomen  white,  with  a  dark  region  at 
the  end;  this  region  is  iridescent  in  the  middle,  and  is  marked 
by  two  pairs  of  transverse  white  lines.  The  basal  band  shows 
faintly,  its  white  being  more  solid.  The  front  side  spot  and  the 
dorsal  spots  are  marked  by  black  outlines.  Cambridge  draws 
two  other  varieties  of  this  species  (marmoratus). 

Cambridge  says  that  his  marmoratus  is  allied  to  fartilis,  but 
that  it  has  a  different  epigynum.  His  drawing  of  the  epigynum, 
however,  shows  that  his  specimens  were  not  quite  mature. 

This  species  is  found  in  Costa  Rica,  Mexico,  and  Texas 
(Brownsville) . 

* 

PLEXIPPUS  C.  K.  1846. 

Type,  Attus  paykullii  Aud.  1825. 

1846.  Plexippus  C.  K.,  Die  Arachn.  XIII,  p.  107  (ligo). 

1850.  Plexippus  C.  K.,  Ueb.  Ar.  Syst.,  V,  p.  51  (ligo). 

1876.  Hasaeius  E.  S.,  Ar.  Fr.,  Ill,  p.  77  (Paykullii). 

1881.  Menemerus  (?)  Th.,  St.  Rag.  Mai.  e  Pap.,  Ill,  p.  500  (Paykullii). 
1881.  Menemerus  keys.,  Ar.  Austral.,  p.  1461  (Paykullii). 


442  Wisconsin  Academy  of  Sciences,  Arts  and  Letters . 

1888.  Menemerus  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N.  A. 
Att.,  p.  84  (Paykullii). 

1901.  Thotmes  F.  O.  P.  C.,  Biol.  Cent.  Am.,  Arachn.,  II,  p.  240  (Paykul¬ 
lii). 

1903.  Plexippus  E.  S.,  Hist.  Nat.  Araign.,  2me  Ed.,  II,  p.  734. 

1905.  Plexippus  B.,  Am.  Nat.  XXXIX,  p.  321. 

Cephalothorax  long  and  rather  high,  slightly  convex,  a  little 
dilated  behind  dorsal  eyes,  with  sides  nearly  vertical  and  paral¬ 
lel  in  front,  rounded  behind;  cephalic  part  inclined;  thoracic 
falling  gradually  from  a  little  way  behind  dorsal  eyes  to  near 
the  posterior  border,  then  dropping  abruptly.  Eye-region  occu¬ 
pying  but  little  more  than  1-3  of  cephalothorax,  1-4  wider  than 
long,  a  little  wider  in  front  than  behind.  Front  eyes  in  a  curved 
row,  the  middle  less  than  twice  as  large  as  the  lateral.  Second 
row  a  little  nearer  the  lateral  than  the  dorsal.  Third  row  slightly 
narrower  than  the  cephalothorax.  E  alces  with  two  teeth  on  the 
upper  and  one  on  the  lower  margin.  Labium  a  little  longer 
than  wide.  Coxae  of  first  legs  separated  by  less  than  the  width 
of  the  labium.  Sternum  rather  long,  rounded  behind,  contracted 
in  front,  not  truncated. 


PLEXIPPUS  PAYKULLII  AUD.  1825. 

1825.  Attus  paykullii  Aud.,  Descr.  Egypte,  2nd  Ed.,  XXII,  p.  172. 
1837.  Attus  paykullii  walck.,  Hist.  Nat.  Ins.  Apt.,  I,  p.  426. 

1846.  Plexippus  ligo  C.  K.,  Die  Arachn.,  XIII,  p.  107. 

1876.  Hasarius  paykullii  E.  S.,  Ar.  Fr.,  Ill,  p.  81. 

1881.  Menemerus  paykullii  Th.,  St.  Rag.  Mai.  e  Pap.,  Ill,  p.  501. 

1881.  Menemerus  paykullii  Keys.,  Ar.  Austral.,  p.  1461. 

1888.  Menemerus  paykullii  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Att.  p.  84. 

1901.  Thotmes  paykullii  F.  O.  P.  C.,  Biol.  Cent.  Am.,  Arachn.,  II, 
p.  240. 

1903.  Plexippus  paykullii  E.  S.,  Hist.  Nat.  Araign.,  2me.  Ed.,  II,  p.  734. 

1904.  Plexippus  paykullii  B.,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  138. 

Length,  S  9-10  mm.,  2  9-12  mm.  Legs,  $  1432,  long, 
first  pair  stoutest;  $  4312.  Spines,  $  $  ,  tibse  I,  II  3-3  and  2 
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anterior  laterals;  met.  I,  II  2-2  and  1  small  anterior  lateral; 
pat.  I  1  anterior  lateral. 

The  spider  is  black  with  some  reddish  hairs  in  the  eye-region, 
a  central  white  longitudinal  band  from  the  front  eyes  to  the  spin¬ 
nerets,  and  wide  white  bands  throughout  the  length  of  the  sides 
of  the  cephalothorax  and  abdomen.  The  central  band  widens  to¬ 
ward  the  end  of  the  abdomen,  where,  in  the  female,  it  is  marked 
by  indistinct  dark  chevrons,  and  has  a  pair  of  transverse  white 
bars  extending  from  it.  On  the  front  part  of  the  abdomen,  in 
the  female,  the  central  band  is  divided  by  a  dark  line.  The 
clypeus  and  front  of  the  falces  are  covered  with  white  hairs,  the 
clypeus  in  the  male,  marked  with  an  oblique  red  band  under  each 
lateral  eye.  The  palpus  is  yellow  with  the  hairs  yellowish  ex¬ 
cept  on  top  of  the  femur,  where  they  are  white.  The  legs  are 
gray,  with  gray  hairs,  the  front  face  of  the  first,  in  the  male, 
marked  by  a  longitudinal  dark  line,  most  marked  on  the  femur ; 
this  line  is  repeated,  less  distinctly,  on  the  other  legs.  The 
venter  has  a  long,  dark,  wedge-shaped  mark. 

Mr.  Banks  has  this  species  from  Florida,  and  we  have  it  from 
Florida  and  from  Brownsville,  Texas.  It  is  found  in  all  the 
warm  regions  of  the  world. 

CORYTHALIA  C.  K.  1850. 

Type,  Salticus  latipes  perty. 

1846.  Euophrys  C.  K.  (latipes),  Die  Arachn.,  XIII,  p.  224. 

1850.  Euophrys  sub-genus  corythalia  C.  K.,  Ueber.  Arachn.  Syst.,  V, 
p.  67. 

1885.  Jotus  P.  (opimus),  Proc.  Nat.  Hist.  Soc.  Wis.,  p.  71. 

1888.  Dynamius  E.  S.  Ann.  Ent.  Soc.  Fr.,  p.  204. 

1893.  Dynamius  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  Ill,  1,  p.  12. 

1901.  (February).  Sidusa  (fulvoguttatus)  F.  O.  P.  C.,  Biol.  Cent.  Am., 
Aran.  Arachn.,  II,  p.  214. 

1901.  (May).  Corythalia  E.  S.,  Hist.  Nat.  des  Araign.,  2m e  Ed.,  II, 
p.  657. 

Cephalothorax  long,  high  and  convex,  sides  nearly  parallel, 
thoracic  part  falling  steeply  in  second  half.  Eye-region  occupy¬ 
ing  2-5  of  cephalothorax,  equally  wide  in  front  and  behind,  or 
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a  little  wider  in  front.  Front  eyes  in  a  curved  row,  large,  mid¬ 
dle  less  than  twice  lateral.  Second  row  halfway  between  the 
others,  or  nearer  the  third,  which  is  narrower  than  the  cephalo¬ 
thorax.  Clypeus  high.  F alces  stout,  vertical,  with  small  fangs ; 
lower  margin  with  one  small  tooth.  Sternum  long,  truncated 
in  front.  First  coxae  widely  separated.  Labium  as  wide  as 
long. 

Ephippus  americanus  Keys,  which  Simon  includes  in  Cory- 
thalia,  belongs  to  the  genus  Pellenes. 

CORYTHALIA  OPIMA  P.  1885. 

1885.  Jotus  opimus  P.,  Proc.  Nat.  Hist.  Soc.  Wis.,  p.  71. 

1888.  Dynamius  opimus  E.  S.,  Ann.  Ent.  Soc.  Fr.,  p.  205. 

1893.  Dynamitjs  opimus  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  Ill,  1,  p.  12. 
1901.  (Feb.).  Sidusa  fulvoguttata  5  F.  O.  P.  C.,  Biol.  Cent.  Am.,  Aran. 

Arachn.,  II,  p.  214. 

1901.  (May).  Corythalia  opima  E.  S.,  Hist.  Nat.  des  Araign.,  2 me 
Ed.,  II,  p.  652. 

Length,  8  8  mm.,  9  10.7  mm.  Legs,  8  $  3421,  first  three 
pairs  enlarged  and  fringed,  in  the  male. 

Spines,  8 ,  tib.  I  and  II  3-3  and  3  anterior  and  3  posterior 
lateral  spines  ;  met.  I  and  II  2-2  and  2  anterior  and  2  pos¬ 
terior  lateral  spines;  pat.  I  and  II  1  anterior  and  1  posterior 
spine. 

Coloration  of  8  and  $  .  The  cephalothorax  is  black ;  there  is 
an  indistinct  patch  of  whitish  hairs  just  above  the  middle  an¬ 
terior  eyes,  and  a  smaller  patch  behind  each  of  the  eyes  of  the 
second  row;  a  little  way  behind  the  dorsal  eye,  on  each  side,  is 
a  longitudinal  band  of  white  hairs  which  becomes  narrower  and 
somewhat  curved  as  it  passes  backward.  These  bands  are  some¬ 
times  united  behind.  It  seems  probable  that  the  upper  surface 
of  the  thoracic  part  was  originally  covered  with  white  hairs, 
which  have  been  more  or  less  rubbed  off  in  the  different  speci¬ 
mens.  On  the  lower  borders  of  the  cephalothorax  are  bands  of 
white  hairs  which  begin  opposite  the  dorsal  eyes  and  run  as  far 
back  as  the  part  overlapped  by  the  abdomen.  The  ground  color 
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of  the  abdomen  is  black.  At  the  base  it  is  covered  with  whitish 
yellow  hairs,  through  which  there  sometimes  runs  a  transverse 
line  of  white  hairs.  Just  behind  this  region  is  a  large  spot  of 
bright  red  hairs  which  occupies  the  central  anterior  portion  of 
the  dorsum,  and  which,  in  the  male,  takes  somewhat  the  form  of 
an  obtuse  triangle.  Behind  this  spot,  and  touching  it,  is  a  trans¬ 
verse  band  of  white  hairs  (broader  in  the  female)  which  is 
frequently  (especially  in  the  female)  interrupted  by  black  in 
the  middle  line.  Behind  this  band  the  color  of  the  middle  re¬ 
gion  of  the  abdomen  varies  from  whitish  to  yellowish.  Near 
the  spinnerets  is  a  line  of  white  hairs  which,  in  the  female,  is 
parallel  with  the  white  band ;  in  the  male  it  takes  the  form  of  a 
V  pointing  backward.  The  palpi  in  the  male  have  dark  tarsi 
and  the  other  joints  light.  The  maxillae  and  labium  are  brown, 
usually  tipped  with  white.  The  venter  is  black,  with  a  longitu¬ 
dinal  band  of  white  hairs  on  each  side.  The  legs  are  black,  and 
in  the  male  the  patella  of  the  third  leg  has  a  brilliant  bluish 
metallic  lustre. 

Mr.  F.  O.  P.  Cambridge  remarks  that  his  Sidusa  fulvoguttata 
“is  probably  identical  .with  Jotus  (Dynamius)  opiums,  Peck- 
ham.” 

Habitat.  Arizona,  Mexico  and  Guatemala. 

ESCAMBIA  P.  1896. 

1896.  Escambia  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  Ill,  1,  p.  41. 

1901.  Corythalia  E.  S.  (in  part),  Hist.  Nat.  Araign.,  2me  Ed.  II, 
p.  657. 

1901.  Sidusa  F.  O.  P.  C.  (conspecta,  parvula,  alacris),  Biol.  Cent.  Am., 
Aran.  Arachn.,  II,  p.  196. 

Cephalothorax  high  and  convex,  nearly  as  wide  as  long,  sides 
rounded;  thoracic  part  falling  in  a  rounded  slope  from  dorsal 
eyes.  Eye-region  equally  wide  in  front  and  behind  or  wider  in 
front,  about  1-4  wider  than  long,  occupying  2-5  or  more  of  the 
cephalothorax.  Front  eyes  in  a  straight  or  nearly  straight  row, 
the  middle  less  than  twice  as  large  as  the  lateral.  Second  row 
about  halfway  between  the  others,  and  third  narrower  than  the 
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cephalothorax.  Sternum  nearly  round,  truncated.  Coxae  I 
widely  separated.  Labium  a  little  longer  than  wide.  Clypeus 
high.  Legs  all  long,  more  or  less  fringed.  Spines  well  developed. 
F alx  with  one  tooth  on  lower  edge. 

We  distinguish  this  genus  from  Corythalia  by  the  rounded 
shape  of  the  cephalothorax,  the  rounded  sternum  and  the  straight 
front  row  of  eyes. 

ESCAMBIA  CONSPECTA  P.  1896. 

Plate  XXXV,  figures  10— 10a. 

Dorsal  views  et  cet.,  Occ.  Pap  Nat.  Hist.  Soc.  Wis.,  Ill,  1,  PI.  Ill, 
figs.  3-3c. 

Dorsal  views  et  cet.  Biol.  Cent.  Am.  Arachn.,  II,  Tab.  17,  figs. 

6-6c,  7-7g. 

1896.  Escambia  conspecta  P.  £  %  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.  Ill, 
1,  p.  42. 

1901.  Sidusa  conspecta  F.  O.  P.  C.  $  $,  Biol.  Cent.  Am.  Arachn.,  II, 

p.  216. 

Length,  $  7  mm.,  $  9  mm.  Legs,  <2  2  4321,  first  and 
second  pairs  stoutest,  and  having,  in  the  male,  heavy  fringes  of 
hair,  heaviest  on  the  second.  Spines,  d1,  tibia  I,  II  3-3  with 
3  anterior  and  3  posterior  laterals;  met.  I,  II  2-2  with  2  an¬ 
terior  laterals,  met.  II  with  2  posterior  laterals,  met.  I  with  1. 

The  color  of  the  cephalothorax  varies  from  dark  brown  to 
black.  The  cephalic  part  is  iridescent,  and  seems  to  have  been 
covered  with  white  scales,  although  these  are  nearly  all  rubbed 
away  in  our  examples.  There  are  white  bands  on  the  lower 
sides,  and  on  the  middle  of  the  thoracic  part  is  a  white  spot,  from 
which,  in  some  specimens,  two  divergent  white  lines  run  to  the 
dorsal  eyes.  The  abdomen  is  brown  with  a  deep  black  band 
around  the  anterior  end,  and  behind  this  a  white  band,  widest 
in  the  middle,  and  with  its  posterior  edge  indented.  The  male 
has,  on  the  front  part  of  the  dorsum,  two  or  three  pairs  of  white 
spots  or  bars,  which  sometimes  join  to  form  lines.  On  the  pos¬ 
terior  half  are  alternating  white  and  dark  chevrons.  The  fe¬ 
male  has  the  same  pattern  a  little  more  accentuated,  the  band 
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of  chevrons  being  edged  with  black,  npon  which  appear  two  pairs 
of  white  spots,  the  posterior  pair  obliquely  elongated.  These 
markings  are  very  variable.  The  femur  and  patella  of  the  pal¬ 
pus  are  white  or  light  brown,  with  white  hairs,  and  the  tibia 
and  tarsus  which  are  much  thickened,  in  the  female  as  well  as 
in  the  male,  are  black,  with  thick  long  black  hairs,  intermingled 
with  shorter  white  ones.  The  legs  ar©  brown,  the  first  and  second 
pairs  darkest.  In  the  male  the  tibiae  and  metatarsi  of  the  first 
and  second  legs,  especially  of  the  second,  are  highly  iridescent, 
and  have,  on  both  upper  and  under  sides,  long  fringes  of  stiff 
hairs,  longer  on  the  second  leg  than  on  the  first.  These  fringes 
are  deep  black  on  the  first  leg  and  on  the  under  side  of  the  sec¬ 
ond,  while  on  the  upper  side  of  the  second  leg  they  shade 
through  two-thirds  of  their  length,  from  a  light  to  a  very  dark 
brown,  and  then  have  the  tips  pure  white,  making  a  strong  con¬ 
trast.  The  patella  of  the  second  leg  has  dark  tufts,  above,  below, 
and  on  the  front  face. 

We  have  one  male  from  Arizona  and  numerous  examples  from 
eastern  Guatemala.  Cambridge  had  it  from  Costa  Rica  and 
Mexico. 

THIODINA  E.  S.  1900. 


1845. 

1850. 

1875. 

1883. 

1885. 

1888. 

1900. 

1901. 
1901. 
1905. 


Type,  Attus  elegans  Nicolet. 

Attus  hentz  (puerperus,  sylvanus),  Jour.  Bost.  Soc.  Nat.  Hist., 

Y. 

Attus  H.  (retiarius),  Jour.  Bost.  Soc.  Nat.  Hist.,  VI,  p.  288. 
Attus  H.  (puerperus,  sylvanus,  retiarius),  Occ.  Pap.  Bost.  Soc. 
Nat.  Hist.,  II,  p.  64. 

Attus  P.  (agrestis),  New  or  little  known  Attidse,  p.  12. 
Plexippus  P.  (puerperus),  Proc.  Nat.  Hist.  Soc.  Wis.,  p.  68. 
Flexippus  P.  (puerperus),  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Att.,  p.  33. 

Thiodina  E.  S.,  Ann.  Soc.  Eht.  Bel.  XLIV,  p.  392. 

Thiodina  E.  S.,  Hist.  Nat.  Araign.,  2me  Ed.,  II,  p.  458. 

Colonus  F.  O.  P.  C.,  Biol.  Cent.  Am.,  Arachn.  Aran.,  II,  p.  246. 
Thiodina  B.,  Am.  Nat.,  XXXIX,  p.  322. 


The  cephalothorax  is  high,  rounded  on  the  sides  and  widest 
behind  the  dorsal  eyes.  The  ocular  area  is  1-4  wider  than  long, 
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is  a  little  wider  behind  and  occupies  2-5  of  the  cephalothorax. 
The  anterior  row  is  straight  and  the  middle  are  not  twice  as  large 
as  the  lateral  eyes,  from  which  they  are  slightly  separated.  The 
eyes  of  the  second  row  are  nearer  the  first  than  the  third.  The 
third  row  is  not  as  wide  as  the  cephalothorax  at  that  place.  The 
sternum  is  one  and  one-half  times  longer  than  wide,  truncated 
in  front  and  rounded  behind.  Lip  longer  than  wide.  There 
are  two  pairs  of  bulbous  hairs  on  the  under  face  of  the  posterior 
half  of  the  tibia  of  the  first  pair  in  both  sexes.  These  hairs  are 
peculiar  to  the  genus  and  distinguish  it  from  all  other  genera 
in  the  United  States.  The  teeth  on  the  lower  border  of  the 
falces  are  exceedingly  variable ;  in  some  the  tooth  is  compound, 
in  others  single  and  in  a  few  there  are  several  teeth.  Even  the 
two  falces  in  the  same  specimen  are  occasionally  unlike.  The 
genus  is  found  in  all  the  Americas. 

In  this  genus  are  included  several  species  that  have  been  re¬ 
ported  under  different  generic  names.-  These  are  Attus  elegans 
Hicolet,  Attus  sylvanus  Hentz  $  (=  Attus  retiarus  H  $  ),  At¬ 
tus  puerperus  Hentz  (=  Attus  agrestis  P.),  Alcmena  pallida 
C.  K.  (=Marpissa  Branickii  Tacz).  Thiodina  takes  prece¬ 
dence  of  Colonus  E.O.P.C.,  which  was  founded  upon  sylvanus 
H.,  which  he  calls  puerperus.  He  included  one  other  species, 
crucifer. 

Thiodina  is  represented  in  the  United  States  by  only  two 
species,  sylvana  and  puerpera.  In  1888  we  described  sylvana 
under  the  name  puerpera.  At  that  time  we  believed  that  we 
had  but  one  species,  the  two  being  so  nearly  alike  that  we  took 
them  to  be  identical,  including  sylvana  as  a  synonym  of  the  so 
called  puerperus,  and  also  wrongly  including  A.  pallida  0.  K. 
and  M.  Branickii  Tacz.  Mr.  Banks  first  called  attention  to 
the  slight  but  constant  differences  which  characterize  the  two 
species.  In  our  error  regarding  sylvana  and  puerpera  we  were 
followed  by  Simon  and  F.O.P. Cambridge. 
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THIODINA  PUERFERA  H. 

Plate  XXXV,  figures  8— 8d. 

1845.  Attus  puerperus  H.  J,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Attus  puerperus  H.  %  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  64. 
1883.  Attus  agrestis  P.  $,  New  or  little  known  Attidas,  p.  12. 

Not  PI.  puerperus  P.  1888,  Colonus  puerperus  F.  O.  P.  C.,  Alc- 
mena  pallida,  C.  K.,  nor  Marpissa  Branickii  Tacz. 

Length,  2  5-6  mm.,  /  7-10  mm.  Legs,  $  1342.  2  4312. 
Spines  $  and  2 ,  tibia  I  2-2  and  2-2  bulbous  hairs,  tibia 
II,  1-1,  1  below  and  1  ant.  lat.  Sometimes  the  two  unpaired 
spines  are  lacking. 

The  general  color  of  the  male  is  like  sylvana,  but  instead  of 
the  oval  white  spot  there  is  a  white  band  running  from  between 
the  dorsal  eyes  down  the  thoracic  slope;  under  the  dorsal  eyes 
there  is  a  white  band  instead  of  the  three  lines,  and  there  is 
only  one  white  line  on  each  side  coming  up  from  the  lower 
margin.  The  differences  in  the  markings  and  the  smaller  size 
readily  distinguish  it  from  sylvana. 

The  female  can  be  distinguished  from  sylvana  only  by  its 
smaller  size,  the  slight  difference  in  the  spines  of  the  second 
tibia  and  the  epigynum. 

The  tooth  on  the  lower  border  of  the  falx,  in  both  sexes,  is 
commonly  compound,  occasionally  simple,  and  sometimes  there 
are  several  teeth. 

From  Georgia,  ISTorth  and  South  Carolina,  Florida,  Texas, 
Pennsylvania. 

THIODINA  SYLVANA  H. 

Plate  XXXV,  figures  9 — 9e. 

1845.  Attus  (vittatus  $  and  rf)  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 
1850.  Attus  retiarius  H.  %  Jour.  Bost.  Soc.  Nat.  Hist.,  VI,  p.  288. 
1875.  Attus  syuvanus  H.  Occ.  Pap.  Bost.  Soc.  Nat.  Hist,  II,  p.  68. 
1875.  Attus  retiarius  H.  $,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  161. 
1885.  Plexippus  puerperus  P.  $  $,  Proc.  Nat.  Hist.  Soc.  Wis.,  p.  68. 
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1888.  Plexippus  puerperus  P.  $  $,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Att.  p.  33. 

1901.  Colonus  puerperus  F.  O.  P.  C.  $,  Biol.  Cent.  Am.,  Arachn. 
Aran.,  II,  p.  246. 

Length,  3  9-11  mm.,  2  9-12  mm.  Legs,  3  1432,  2  4312. 
Spines,  3  tibia  I  2-2  and  2-2  bulbous  hairs;  tibia  II  3-3  and 
1  below,  and  1  anterior  lateral ;  sometimes  the  two  patellae  have 
ant.  and  post,  spines,  sometimes  only  on  one  side;  2  tibia  I 
2-2  and  2-2  bulbous  hairs,  tibia  II  2-2  and  1  ant.  lat.  All 
the  spines  appear  to  be  quite  variable. 

Color,  3  ;  the  cephalothorax  varies  from  light  to  dark  red¬ 
dish  brown  and  has  on  the  cephalic-plate  a  large  oval  spot  of 
white  just  in  front  of  the  dorsal  eyes,  two  white  lines  on  each 
side  near  the  posterior  border,  running  upward  from  the  lower 
margin,  and  just  behind  and  below  each  dorsal  eye  three  short 
parallel  lines ;  the  abdomen  varies  from  light  testaceous  to  brown 
and  has  on  the  dorsum  two  longitudinal  white  bands;  on  each 
side  of  the  bands  are  some  scattered  black  dots.  The  legs  and 
falces  are  brown  except  the  proximal  parts  of  the  femora  of  the 
last  three  pairs,  which  are  yellow.  Palpus  with  a  white  line 
above.  Other  parts  are  light  to  dark  brown.  We  have  from 
Columbia,  Missouri,  several  males  that  have  the  body  and  legs 
unusually  dark.  2  ;  the  cephalothorax  is  yellow,  darkest  in  the 
eye  region ;  the  eyes  are  on  black  spots,  and  there  is  a  brown  spot 
just  above  the  anterior  middle  eyes,  the  abdomen  is  yellow  with 
three  longitudinal  white  bands,  the  middle  often  less  distinct, 
and  many  black  dots ;  the  other  parts  are  yellow. 

Found  in  California,  Arizona  (Banks),  Florida,  Texas, 
Georgia,  Missouri,  Mexico. 

M^EVIA  C.  K.  1848. 

Type,  Mjevia  pencillata  C.  K.  1848. 

1845.  Attus  (vittatus  5  and  <?)  H.,  Jour.  Bost.  Soc.  Nat.  Hist  V. 

1846.  Plexippus  (undatus  )  C.  K.,  Arachn.,  XIII,  p.  123. 

1848.  Mjevia  (pencillata  <$)  C.  K.,  Arach.,  XIV,  p.  69. 

1850.  M/uvia  C.  K.  Uber.  Arach.  Syst.,  p.  50. 
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1875.  Attus  (vittatus  $,  niger  $)  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist, 
pp.  63,  64. 

1888.  Astia  (vittata)  P.  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N. 
A.  Att.  p.  70. 

1891.  M^via  Em.,  Trans.  Conn.  Acad.,  VIII,  p.  18. 

1901.  M^via  E.  S.,  Hist.  Nat.  des  Aran.,  2nd  Ed.,  II,  p.  849. 

1901.  Mjevia  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters  XIII,  p.  343. 

1905.  M^evia  B.,  Amer.  Nat.,  XXXIX,  p.  321. 

Cephalothorax  rather  high,  with  sides  nearly  vertical  and 
parallel  in  front,  widening  behind.  Cephalic  part  a  little  in¬ 
clined,  thoracic  scarcely  falling  in  first  half.  Eye-region  occu¬ 
pying  2-5  of  cephalothorax,  slightly  wider  in  front  than  behind, 
from  1-5  to  1-3  wider  than  long.  Front  eyes  in  a  straight  or 
slightly  curved  row,  middle  twice  as  large  as  lateral.  Second 
row  about  half-way  between  the  others.  Third  row  nearly  as 
wide  as  cephalothorax.  Legs  rather  slender,  first  pair  slightly 
stoutest.  Sternum  long,  narrow  in  front.  Coxse  I  nearly  touch¬ 
ing.  Falx  with  a  compound  tooth  on  lower  margin. 

M^EJVIA  POULTONII  P.  1901. 

Plate  XLIX,  figs.  8— 8b. 

1901.  MLevia  poultonii  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  XIII, 
p.  344. 

1906.  Plexippus  vittatus  5,  B.,  Proc.  Ent.  Soc.  Wash.,  VII,  p.  100. 

Length,  8  7  mm.,  2  9.5  mm.  Legs,  8  $  4132,  first  and 
second  plainly  stoutest,  and  heavier  than  in  vittata.  Spines,  8 
tib.  I  4-4,  and  anterior  and  posterior  laterals,  pat.  I  2  anterior 
laterals,  pat.  II  1  anterior  lateral,  met.  I,  II  2-2  and  laterals; 
2  resembling  8  but  lacking  posterior  laterals  and  the  patellary 
spine  on  the  second,  and  having  only  one  anterior  spine  on  pat. 
I.  The  tooth  on  the  margin  of  the  falx  is  more  markedly  com¬ 
pound  in  the  female  than  in  the  male. 

The  cephalothorax  in  the  male  is  blackish  in  the  eye-region, 
and  under  alcohol  looks  dark  brown  and  glabrous  behind  and  on 
the  sides,  with  black  rays  on  the  thorax.  When  dry  it  shows  a 
31— S,  &  A. 
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covering  of  white  hairs.  In  the  female  the  color  is  lighter,  and 
there  is  a  row  of  stiff  black  hairs  along  the  side  under  the  eyes. 
The  abdomen,  in  both  sexes,  is  silvery  with  three  longitudinal 
red  bands,  the  middle  one  narrower,  and  sometimes  missing. 
In  the  'male  these  bands  are  sometimes  broken  into  spots.  When 
the  red  scales  are  rubbed  away  the  bands  are  black,  as  was  the 
case  with  the  female  described  by  Mr.  Banks  as  P.  vittatus.  The 
legs,  and  the  palpus  in  the  female,  are  reddish  yellow,  without 
bands  or  spots.  The  palpus  in  the  male  is  dark  colored  with 
long  white  hairs  on  the  tarsus. 

From  Texas  and  Arizona. 

MJEVIA  VITTATA  H.  1845. 

Plate  XLIX,  figs.  7— 7c.  Plate  LI,  fig.  8. 

1845.  Attus  vittatus  £  niger  H.,  Jour.  Bost.  Soc.  Nat.  Hist. 

1846.  Plexippus  undatus  <$,  C.  K.,  Arachn.,  XIII,  p.  123. 

1848.  Mjevia  pen cillata  C.  K.,  Arachn.,  XIY,  p.  69. 

1875.  Attus  vittatus  $,  niger  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist, 
II,  pp.  63,  64. 

1888.  Astia  vittata  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  70. 

1891.  ML^via  vittata  Em.,  Trans.  Conn.  Acad.,  VIII,  p.  18. 

Length,  8  7  mm.,  9  8  mm.  Legs,  8  4132,  9  4312.  Spines, 
8  tib.  I,  II  4-4  and  anterior  and  posterior  laterals,  pat.  I  an¬ 
terior  and  posterior  laterals,  met.  I,  II  2-2  and  anterior  and 
posterior  laterals;  9  tib.  I,  II  only  1  anterior  lateral,  pat.  I 
1  small  anterior  lateral,  met.  I,  II  without  laterals,  otherwise 
like  8  .  Under  tib.  II  the  pairs  are  not  equidistant  from  each 
other. 

The  male  has  two  distinct  varieties.  One  of  these,  niger  H., 
has  the  body  black  except  for  a  pale  spot  divided  by  a  longi¬ 
tudinal  black  line,  on  the  thoracic  region.  On  the  front  of  the 
head  are  three  long  tufts  of  black  hairs.  The  clypeus,  falces, 
palpi,  and  under  parts  are  dark,  and  the  legs  pale  yellow.  The 
second  variety,  which  is  more  like  the  female,  has  the  cephalo- 
thorax  pale  and  translucent  except  for  the  blackish  eye-region, 
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and  a  dark  central  line  on  the  thorax.  It  is  covered,  above,  with 
greenish  scales  and  white  hairs.  The  abdomen  is  mottled  with 
black,  red  and  white,  and  sometimes  has  alternate  white  and  red 
chevrons  down  the  middle.  The  female  is  similar,  as  to  the 
cephalothorax,  bnt  the  abdomen  has  two  longitudinal  red  hands, 
varying  much  in  brightness,  with  white  hairs  on  the  sides.  The 
middle  region  is  white,  somewhat  flecked  with  black  and  red,  the 
posterior  half  with  a  series  of  white  chevrons  which  cut  into  the 
red  bands.  The  legs,  in  the  female,  are  greenish  white  and 
translucent.  In  the  male  of  the  second  variety  they  are  trans¬ 
lucent  white,  with  two  black,  longitudinal  lines,  and  conspicuous 
oblique  black  bars  on  the  front  faces  of  the  femoral  joints.  The 
palpus  has  a  cushion  of  bright  greenish-yellow  hairs  on  the  tar¬ 
sus,  and  the  tibial  hook  is  black.  Otherwise  it  is  white  with  a 
black  longitudinal  line,  sometimes  broken  into  spots,  on  each 
side. 

This  is  a  common  species.  Mr.  Banks  has  found  it  in  Col¬ 
orado,  Mr.  Emerton  in  Massachusetts  and  Connecticut,  and  we 
have  it  from  Georgia,  Missouri,  Wisconsin,  Nebraska  and  Kan¬ 
sas.  In  Wisconsin  the  males  (both  forms)  mature  about  the 
middle  of  June,  the  females  a  little  later.  Eor  a  month  they 
are  common,  there  being  about  one  female  to  three  males,  hut 
toward  the  middle  of  July  their  numbers  diminish. 


DENDRYPHANTES  C.  K.  1837. 

Type,  Araneus  hastatus  clerck. 

1837.  Dendryphantes  C.  K.  (hastatus),  Ueb.  Ar.  Syst.,  I,  p.  31. 

1844.  Attus  H.  (capitatus,  militaris),  Jour.  Bost.  Soc.  Nat.  Hist.,  IV. 

1845.  Attus  H.  (castaneus,  parvus,  octavus),  ibid.,  V. 

1846.  Eris  C  K.  (aurigera),  Die  Arachn.,  XIII,  p.  189. 

1875.  Attus  H.  (capitatus,  militaris,  castaneus,  parvus,  octavus),  Occ. 

Pap.  Bost.  Soc.  Nat.  Hist.,  II,  pp.  51,  52,  55,  70. 

1883.  Attus  P.  (aestivalis).  New  or  little  known  Attidae,  p.  2. 

1885.  Icius  K.  (albovittatus,  crassiventer),  Ver.  zool-bot.  Gesell.,  Wien. 

VI,  pp.  500-503. 

1888.  Attus  P.  (imperialis) ,  Wis.  Acad.  Sciences,  Arts  and  Letters, 

VII,  N.  A.  Attidae,  p.  44. 
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1888. 

1888. 

1888. 

1888. 

1891. 

1892. 
1892. 
1892. 
1892. 
1895. 

1897. 

1898. 

1901. 

1901. 

1904. 

1904. 

1904. 

1905. 
1905. 


Phil^eus  P.  (militaris),  ibid.,  p.  28. 

Pseudicius  P.  (Harfordii),  ibid.,  p.  51. 

Dendryphantes  P.  (flavus,  capitatus,  multicolor,  flavipedes), 
ibid.,  pp.  36,  39,  40,  42. 

Eris  P.  (octavus),  ibid.,  p.  54. 

Dendryphantes  E.,  Trans.  Conn.  Acad.,  VIII,  New  England  Atti- 
dse,  pp.  10-12. 

Dendryphantes  Curtis  (seneolus),  Zoe,  III,  p.  332. 

Dendryphantes  B.,  Proc.  Acad.  Nat.  Sci.  Phila.,  pp.  74,  75. 

Phil/eus  B.  (militaris),  ibid.,  p.  74. 

Icius  B.  (moestus),  ibid.,  p.  77. 

Dendryphantes  B.  (bifida).  Can.  Ent.,  p.  96. 

Icius  B.  (canadensis),  Can.  Ent.,  p.  196. 

Phil^eus  B.  (limbatus),  Ar.  Baja.  Cal.,  Proc.  Cal.  Acad.  Sci.,  3rd 
Ser.,  Zool.,  I,  7,  p.  282. 

(January).  Dendryphantes  P.,  Wis.  Acad.  Sciences,  Arts  and 
Letters,  XIII,  p.  309. 

(September).  Metaphidippus  F.O.P.C.,  Biol.  Cent.  Am.,  Arachn., 
Aran.,  II,  p.  258. 

Dendryphantes  B.  (floridanus),  Proc.  Acad.  Nat.  Sci.  Phila., 
p.  138. 

Dendryphantes  B.  (guttatus),  Proc.  Cal.  Acad.  Sci.,  3rd  Ser., 
Zool.,  Ill,  13,  p.  358. 

Dendryphantes  Scheffer,  Industrialist,  XXX,  24,  p.  8. 

Dendryphantes  Scheffer,  ibid.,  XXXI,  28,  p.  7. 

Dendryphantes  B.,  Am.  Nat.,  XXXIX,  p.  322. 


This  genus  is  represented  in  the  United  States  and  Canada 
by  seneolus  Curtis  (—  bifida  B.),  arizonensis  P.,  capitatus  H., 
(=  sestivalis  P.,  and  exiguus,  ornatus  and  insignis  B.),  casta- 
neus  H.,  calif  ornicus  P.  (=  guttatus  B.),  flavipedes  P.,  flavus 
P.,  floridanus  B.,  furcatus  F.O.P.C.,  glacialis  Sch.,  Harfordii 
P.,  imperialis  P.  (=Mannii  P.),  limbatus  B.?  militaris  H. 
(=  multicolor  P.  not  IB),  montanus  E.?  prosper  P.  (—  maxii- 
losus  F.O.P.C.),  neomexicanus  B.,  and  pervagus  new. 

D.  vitis  Cockerell  belongs  to  Icius  and  D.  alboimmaculatus 
P.  to  Poult onella. 

The  key  to  the  males  will  be  found  helpful  if  used  in  connec¬ 
tion  with  the  figures  of  the  palpi.  We  have  not  attempted  to 
make  a  key  to  the  females,  but  hope  that  the  descriptions  and 
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figures  will  serve  to  distinguish  them.  The  variation  in  the 
spines  on  the  tibia  of  the  second  leg  is  sometimes  useful. 

The  spiders  of  this  genus  are  rather  small,  rarely  over  7  mm., 
and  have,  with  some  exceptions,  the  following  characteristics: 
Cephalothorax  rather  high  and  convex,  widest  in  thoracic  part, 
highest  at  dorsal  eyes,  a  little  wider  below  than  above.  Front 
eyes  large,  slightly  separated,  in  a  curved  row.  Second  row 
halfway  between  the  others,  or  a  little  nearer  the  first.  Eye- 
region  1-4  to  1-3  wider  than  long,  wider  behind  than  in  front, 
occupying  2-5  of  cephalothorax.  Body  not  smooth  but  not  very 
hairy,  legs  not  lineate  with  dark,  first  and  fourth  longer  than 
second  and  third,  first  pair  not  much  the  stoutest  (except  in 
castaneus)  and  not  fringed,  although  there  is,  rarely,  a  brush 
of  hairs  under  tibia  I.  Males  often  bronze  or  yellow  with  bright 
white  markings,  females  usually  less  conspicuous,  gray,  brown 
or  yellow  with  pale  indefinite  marks.  The  species  are  numer¬ 
ous  and  widely  distributed  and  they  resemble  each  other  closely. 


Key  to  Males. 


(  Falces  horizontal  .  prosper 

1  j  Falces  oblique*  .  2 

2  \  Falces  long  and  slender  .  limbatus 

}  Falces  wide  in  proportion  to  their  length .  3 

o  $  Palpus  with  a  blunt  heavy  tube . . .  montanus 

(  Palpus  with  a  fine  pointed  tube  .  4 

(  Falces  with  white  bars  in  front;  Arizona  and  Pacific 

4  j  slope  . imperialist 

(  Falces  not  barred  with  white  .  5 

f  Tube  of  palpus  bent;  white  bands  high  up  on  sides  of  ab- 

5  !  domen  .  militaris 

i  Tube  of  palpus  straight;  white  band  low  down  on  sides 

l  of  abdomen  . . floridanus 

g  f  Tibial  apophysis  bifurcated  .  7 

\  Tibial  apophysis  simple  .  8 


*  Since  in  militaris,  montanus  and  floridanus  the  falces  are  sometimes 
oblique  and  sometimes  vertical,  these  species  are  taken  out  under  both  2  and  6. 

t  Imperialis  has  a  characteristic  marking  on  the  face,  there  being  divergent 
white  bands  on  the  clypeus  parallel  with  those  on  the  falces.  The  tibial 
apophvsis  is  also  distinctive,  while  in  militaris  the  shape  of  the  falx  is 
peculiar.  These  points  are  brought  out  in  the  figures. 
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Abdomen  with  four  longitudinal  white  bands  alternating 


7  j  with  three  brown  bands  .  glacialis 

(  Abdomen  without  these  bands  .  arizonensis 


(  Tube  of  palpus  simple*  .  9 

8  j  Tube  of  palpus  bifid,  or  double,  or  with  two  or  three 
(  points  .  14 


q  C  Tube  plainly  curved  .  militaris 

(  Tube  straight  . . .  10 

2q  (  Tube  fine  and  pointed  .  11 

(  Tube  thick  and  blunt  .  12 


f  Proximal  parts  of  femora  of  posterior  three  pairs  of  legs 
light,  distal  parts  dark;  legs  banded.  Spines  on  tibia  I 
i  not  evenly  paired,  not  reaching  to  base  of  joint. 


Florida  .  floridanus 

|  Legs  uniform  in  color.  Spines  on  tibia  I  evenly  paired, 
l  reaching  to  base  of  joint.  Pacific  Slope .  Harfordii 

(  Color  gray.  Pacific  Slope  .  californicus 


l  Color  brown  or  yellow.  Eastern  and  southern  states _  13 

f  Abdomen  with  indefinite  white  spots  and  no  golden  hairs 

23  j  . montanus 

]  Abdomen  with  golden  hairs  and  distinct,  round,  white 
l  spots  . . .  canadensis 


Tube  of  palpus  tipped  with  three  short  black  stylets 


14  ]  neomexicanus 

(  Tube  of  palpus  with  not  more  than  two  points  .  15 

c  End  of  tube  slightly  bifid . . .  16 

15  j  Tube  double,  or  deeply  bifid,  or  somewhat  crescent-shaped, 

l  with  two  ends  .  17 

(  Color  bronze-brown  .  seneolus 

15  l  Color  yellow .  Harfordii 

!7  f  Tube  double  or  bifid  .  18 

1  \  Tube  concave  or  somewhat  crescent-shaped,  with  two  ends  19 

f  Palpus  with  one  broad  black  deeply  bifurcated  tube.  Ari- 
j  zona,  New  Mexico  .  furcatus 

18  j  Palpus  with  two  slender  pointed  tubes  which  approach . 

^  each  other  . flavipedes 

(  Both  ends  pointed,  one  longer  than  the  other .  capitatus 

19  ]  Ends  nearly  equally  long,  one  pointed  and  the  other 

(  blunt  . . .  castaneus 


*We  have  one  example  of  Harfordii  with  the  tube  slightly  bifid,  and  there¬ 
fore  include  it  under  both  9  and  14. 
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DENDRYPHANTES  PROSPER  P.  1901. 

Outline  of  dorsal  view,  and  palpus,  Trans.  Wis.  Acad.,  XIII,  PI. 
XXVII,  figs.  5,  5a. 

Dorsal  view,  palpus  and  falces,  Biol.  Cent.  Am.,  Arachn.,  II,  PI. 
XXIII,  figs.  14-14d. 

1901.  (Jan.),  D.  prosper  P.  rf,  Wis.  Acad.  Sci.,  Arts  and  Letters,  XIII, 

p.  314. 

1901.  (Sept.).  Metaphidippus  maxillosus  F.  O.  P.  C.  Biol.  Cent. 
Am.,  Arachn.,  Aran.,  II,  p.  265. 

$  .  Length  6  mm. ;  length  of  cephalothorax  3  mm.  F alces 
2.5  mm.  Legs  1432;  first  and  second  stoutest  and  first  much 
longer  than  the  others. 

In  our  specimens  the  scales  and  hairs  are  so  nearly  gone  that 
it  is  impossible  to  get  a  good  idea  of  the  coloration,  but  the  ceph¬ 
alothorax  seems  to  have  been  bronze,  with  red,  iridescent  scales 
on  the  cephalic  plate,  white  bands  on  the  upper  sides,  and  a 
white  spot  between  the  dorsal  eyes,  while  the  abdomen  is  brown, 
with  an  encircling  white  band.  The  falces  are  bronze  brown  in 
color  and  are  long,  horizontal,  cylindrical,  and  parallel,  with  a 
very  long  fang.  The  maxillse  are  more  than  twice  as  long  as  the 
labium,  and  are  rounded  and  divergent.  The  legs  are  brown, 
the  first  and  second  pairs  darkest,  with  some  close  white  scales. 
The  palpus  is  brown,  with  short  white  hairs  on  the  patella. 

The  general  appearance  of  this  species  is  exactly  like  that  of 
D.  felix,  a  species  found  in  Mexico,  although  there  is  a  slight 
difference  in  the  relative  length  of  the  legs,  but  the  palpi  are 
perfectly  distinct,  the  tube  being  straight  in  felix  and  curved 
in  prosper. 

We  have  two  males  from  San  Antonio,  Texas,  and  Cambridge 
had  it  from  Orizaba,  Mexico. 
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DENDRYPHANTES  LIMBATUS  B. 

Plate  XXXVII,  fig.  3. 

1898.  Philzeus  limbatus  B.,  Proc.  California  Acad.  Sciences,  Third 
Series,  Vol.  I,  No.  7,  p.  282. 

1901.  Dendryphantes  limbatus  P.,  Trans.  Wis.  Acad.  Sciences,  Arts 
and  Letters,  Vol.  XIII,  p.  315. 

Length,  $  5  mm.,  $  5  mm.  Legs,  S  1432;  first  plainly 
the  longest;  2  1432.  Lalces,  S  2.5  mm.;  fang  as  long. 

The  cephalothorax  is  moderately  high  and  has  a  rounded  ap¬ 
pearance,  being  nearly  as  wide  as  long.  The  first  row  of  eyes 
is  almost  straight,  the  middle  being  subtouching  and  less  than 
twice  as  large  as  the  lateral,  which  are  a  very  little  separated 
from  them.  The  second  row  is  a  very  little  nearer  to  the  first 
than  to  the  third,  and  the  third  is  narrower  than  the  cephalo¬ 
thorax  at  that  place.  The  quadrangle  of  the  eyes  is  one-third 
wider  than  long,  and  is  wider  behind  than  in  front.  The  ceph¬ 
alic  part  is  a  little  inclined,  and  the  thoracic  falls  scarcely  at 
all  until  the  last  third,  when  it  drops  abruptly.  In  the  male  the 
whole  body  is  bronze.  The  eye-region  and  a  central  hand  down 
the  dorsum  of  the  abdomen  are  covered  with  green  metallic 
scales.  The  cephalothorax  has  a  white  line  around  the  margin, 
and  a  white  hand  starting  from  the  lateral  eye  and  running  back 
on  to  the  thorax,  hut  not  quite  uniting  with  its  fellow  of  the  op¬ 
posite  side.  The  abdomen  has  a  white  hand  around  the  base 
and  sides,  which  does  not  reach  the  spinnerets.  The  female  is 
similar,  but  lacks  the  white  hands.  The  falces  of  the  male  are 
long,  oblique,  and  divergent,  with  a  strong  tooth  underneath,  and 
a  long  slender  fang.  In  the  female  they  are  vertical  and  paral¬ 
lel.  The  coloring  is  bronze,  with  iridescent  scales.  The  legs 
are  dark  brown  with  the  tarsi  pale,  and  the  proximal  ends  of 
the  femora  lighter,  especially  in  the  third  and  fourth.  The 
palpi  are  dark  brown,  those  of  the  male  having  white  scales  and 
a  row  of  short  black  spines  on  the  rather  elongated  patella. 

We  have  one  female  and  many  males  from  Mexico  and  Rocks 
Reseca,  Texas.  Mr.  Ranks  received  three  males  from  Tepic, 
Mexico. 
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DENDRYPHANTES  MONTANUS  E.  1891. 

Plate  XXXVII,  figs.  4— 4c. 

1891.  Dendryphantes  montanus  E.,  £  $,  Trans.  Conn.  Acad.,  VIII,  New 
England  Attidae,  p.  11. 

Length,  8  5.5  mm.,  9  5-7  mm. 

S'pines,  8  tibia  I  3-3,  tibia  II  1-1  and  2  single  farther  back, 
with  1  anterior  lateral ;  met.  I,  II  2-2.  9  like  8  except  that 

one  of  the  inferior  single  spines  on  tibia  II  is  lacking. 

The  coloring  is  alike  in  the  two  sexes,  and  is  nearly  like  that 
of  the  female  of  militaris.  The  cephalothorax  is  brown,  thinly 
covered  with  gray  hairs.  In  the  darker  specimens  the  abdomen 
has  a  brown,  slightly  metallic  region  down  the  middle,  on  either 
side  of  which  is  a  black  band,  broken  by  four  pairs  of  white 
spots,  those  of  the  posterior  two  pairs,  oblique.  The  sides  and 
base  are  white.  In  lighter  examples  there  is  a  pale  branching 
band  down  the  middle  and  a  light  brown  stripe  on  either  side, 
broken  into  four  blocks  by  the  branches  of  the  middle  band; 
and  the  sides  and  base  are  pale.  The  clypeus  is  covered  with 
white  hairs.  The  legs  and  palpi  are  brown,  with  many  white 
hairs. 

Mr.  Emerton  has  a  pair  from  Mt.  Washington,  1ST.  H.,  and 
we  have  a  male  from  that  region  and  a  female  from  Roan  Moun¬ 
tain,  1ST.  C. 

DENDRYPHANTES  IMPERIALIS  P.  1888. 

Plate  XXXVII,  figs.  2— 2d. 

1888.  Attus  imperialis  P.  J1,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Attida?,  p.  44. 

1901.  Dendryphaxtes  mannh  P.  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  XIII,  p.  326. 

Length,  5  $  4  mm.  Legs,  8  1423,  9  4123.  Spines,  8 
9  tibia,  I  3-3,  not  evenly  paired ;  tib.  II,  1-1  and  2  single,  far¬ 
ther  back,  with  1  anterior  lateral ;  met.  I,  II  2-2. 

In  our  male  specimens  the  upper  part  of  the  cephalothorax  is 
rubbed,  leaving  the  reddish-brown  integument  hare,  hut  the 
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sides  are  entirely  covered  with  white  hairs  which  thicken  into 
bands  above.  The  clypeus  is  brown  with  two  conspicuous  white 
bands  which  begin  between  the  middle  and  lateral  eyes  of  the 
front  row,  and  extend  obliquely  down  and  back  to  the  lower 
margin.  Parallel  with  these  are  two  equally  wide  and  white 
bands  across  the  dark  front  of  the  falces.  The  abdomen,  when 
rubbed,  is  dark  brown  in  the  middle,  with  two  black  stripes  and 
an  encircling  white  band,  but  when  fresh  the  whole  region  with¬ 
in  the  encircling  white  band  is  covered  with  yellow  metallic 
scales.  The  palpus  is  brown,  the  upper  surface  covered  with 
white  hairs.  The  legs  are  brown,  darkest  on  the  femora. 

The  female  has  the  cephalothorax  dark  brown  with  white 
bands  on  the  sides,  and  the  upper  surface  thinly  covered  with 
white  hairs.  The  clypeus  is  densely  covered  with  long  white 
hairs,  and  a  white  band  crosses  the  upper  part  of  the  black  fal¬ 
ces.  The  abdomen  is  light  brown,  with  a  central,  branching, 
whitish  band  edged  with  black  stripes,  which  are  more  or  less 
broken  by  white  bars.  There  is  a  white' basal  band,  and  the 
sides  are  striped,  obliquely,  with  white  and  brown.  The  legs 
are  banded  with  light  and  dark  brown,  the  first  pair  less  dis¬ 
tinctly  than  the  others.  The  palpi  are  pale  yellow,  with  white 
hairs.  The  venter  has  three  dark  stripes  on  a  light  ground. 

We  have  this  species  from  Arizona,  and  from  San  Diego  and 
Palo  Alto,  California. 

DENDRYPHANTES  MILITARIS  H.  1844. 

Plate  XXXVII,  figs.  1— If. 

1844.  Attus  militabis  hentz,  Jour.  Bost.  Soc.  Nat.  Hist.,  IV. 

1846.  Eris  aurigera  C.  K.  rf.  Die  Arachn.,  p.  189. 

1875.  Attus  militaris  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  62. 
1885.  Phil^eus  militaris  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Attidae,  p.  28. 

1888.  Icius  ALBOviTTATUS  K.  Ver.  zool-bot.  Gesell.,  Wien,  VI,  p.  502. 
1888.  Dendryphantes  multicolor  P.,  Wis.  Acad.  Sciences,  Arts  and 
Letters,  VII,  N.  A.  Att.  p.  40. 

1891.  Dendryphantes  militaris  E.,  Trans.  Conn.  Acad.,  VIII,  New 
England  Attidse,  p.  12. 
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1892.  Phil^eus  militaris  B.,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  74. 

1892.  Icius  moestus  B.  ibid.,  p.  77. 

1901.  Dendryphantes  militaris  P.,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  XIII,  p.  311. 

1901.  Paraphidippus  militaris  F.  O.  P.  C.,  Biol.  Cent.  Am.,  Arach. 
Aran.,  II,  p.  279. 

1905.  Dendryphantes  militaris  Sch.,  Industrialist,  XXXI,  28,  p.  7. 

Length,  $  6  mm.,  2  8  mm.  Legs,  $  1432,  $  1423.  Spines 
3  2  tibia  I  3-3  the  proximal  two  not  evenly  paired,  tibia  II 1-1 
and  2  single  ones  with  1  anterior  lateral ;  met.  I,  II  2-2.  Falces 
sometimes  oblique,  sometimes  vertical. 

The  male  is  a  yellowish-brown  or  bronze-brown  spider  with 
white  marks.  The  cephalo thorax  has  white  bands  along  the 
upper  sides,  a  transverse  white  band  on  the  cephalic  plate  be¬ 
tween  the  eyes  of  the  second  row,  and  a  central  white  streak  on 
the  thoracic  part.  The  dorsum  of  the  abdomen  is  bronze,  some¬ 
times  with  two  rows  of  white  spots,  and  is  marked  by  an  encir¬ 
cling  white  band.  The  very  slender  palpi  have  the  femora  and 
the  distal  ends  of  the  patellse  covered  with  white  scales  and  are 
otherwise  dark  brown.  The  clypeus  is  brown  with  a  band  of 
white  hairs.  The  legs  are  brown  with  the  femur  of  the  first  very 
‘dark  and  %  he  proximal  parts  of  the  other  femora  yellowish.  The 
falces  have  a  bunch  of  white  hairs  on  the  inner  basal  part. 

In  the  female  the  eephalothorax  is  brown,  covered  with  gray 
hairs.  The  abdomen  is  bronze-brown  with  four  pairs  of  some¬ 
what  oblique  white  spots.  In  front  there  is  a  white  band,  and 
the  sides  have  oblique  white  marks.  The  legs  are  brown,  more 
or  less  ringed  with  yellow.  The  clypeus  is  white.  The  venter 
is  dark  in  the  middle,  and  lighter  on  the  sides. 

The  smaller  specimens  of  militaris  look  like  montanus  E.  but 
the  tube  of  the  palpus  is  curved  in  militaris  and  straight  in 
montanus.  The  females  can  be  distinguished  by  the  epigynes. 

A  male  from  Kansas  has  the  white  side  bands  on  the  cephalo- 
thorax  short,  extending  from  the  eyes  of  the  second  row  to  just 
beyond  those  of  the  third.  The  abdomen  of  this  specimen  is 
bronze  only  in  the  middle. 

This  species  is  common  through  the  eastern,  southern  and 
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middle  states.  It  is  also  found  in  the  far  west,  in  Mexico  and  in 
Canada  (Fox  Bay,  Anticosti,  Lake  Winnepegosis,  Alberta). 

DENDRYPHANTES  FLORIDANUS  B.  1904. 

Plate  XXXVII,  fig.  5. 

1904.  Dendryphantes  floridanus  B.  $  <J>,  Proc.  Acad.  Nat.  Sci.,  Phila., 
p.  138. 

Length,  $  5  mm.,  $  7mm.  Legs,  $  1423,  $  1423.  Spinal 
armature  in  the  male,  tibia  I  3-3,  tibia  II  1-1  and  two  single 
spines,  with  one  anterior  lateral;  met.  I,  II  2-2.  The  female 
is  like  the  male,  excepting  that  the  tibia  II  has  2-2  and  one  be¬ 
hind. 

In  the  male  the  abdomen  is  rather  narrow  and  pointed.  The 
upper  surface  of  the  body  is  brown,  and  seems  to  have  been 
clothed  with  yellow  hairs.  The  cephalothorax  has  wide  white 
bands  on  the  upper  sides  and  a  central  white  spot  behind  the 
third  row  of  eyes.  The  clypeus  is  thickly  covered  with  light 
yellow  hairs,  and  the  falces  have  white  scales  along  the  inner 
sides.  The  abdomen  has  two  rows  of  dark  dots  down  the  mid¬ 
dle,  and  a  silvery,  somewhat  iridescent  basal  band  which  runs 
far  back,  low  down  on  the  sides.  The  legs  are  brown  with 
darker  cloudings  on  the  inner  faces  of  the  femora  and  at  the 
ends  of  the  joints.  The  palpi  are  much  lighter,  with  two  black 
spines  on  the  upper  surface  of  the  femur,  and  white  scales  on 
femur  and  patella. 

In  the  female  the  cephalothorax  has  white  scales  uniformly 
distributed  over  a  reddish  integument.  On  the  clypeus  and 
upper  part  of  the  falces  the  hairs  are  tinged  with  yellow.  The 
abdomen  has  a  white  branching  band  down  the  middle  and  white 
hairs  on  the  sides,  the  space  between  being  covered  with  light 
yellow  scales.  The  venter  and  legs  are  yellow. 

Mr.  Banks  has  several  examples  from  Altoona,  Fla.,  taken 
in  July.  Mr.  Powell  has  sent  us  a  pair  from  Lakebury,  Fla. 

Metaphidippus  (Dendryphantes)  apicalis  F.O.P.O.,  from 
Teapa,  Mexico,  is  very  close  to  floridanus. 
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The  females  of  floridanus  and  militaris  are  very  different  but 
the  males  are  much  alike.  Floridanus  is  distinguished  by  the 
falces,  which  are  wider  in  proportion  to  their  length,  by  the 
straight  tube  of  the  palpus,  and  by  the  low  position  of  the  white 
bands  on  the  sides  of  the  abdomen. 

DENDRYPHANTES  GLACIALIS  SCH.  1905. 

Plate  XXXVII,  figs.  7— 7b. 

1905.  D.  glacialis  Scheffer,  g  <j>,  Industrialist,  XXXI,  28,  p.  7. 

Length,  $  5  mm.,  $  5.5  mm.  Legs,  S  1423,  5  4123. 
Spinal  armature  alike  in  the  two  sexes;  tibia  I  3-3,  tibia  II 
1-1  and  2  single  spines,  with  1  anterior  lateral ;  met.  I,  II  2-2. 

The  cephalothorax  is  reddish-brown,  thinly  covered  with  white 
hairs,  with  bands  of  white  hairs  along  the  upper  sides  to  the 
end  of  the  thoracic  part.  The  abdomen  is  marked  by  alternate 
brown  and  white  bands ;  the  middle  brown  band  does  not  reach 
the  front  end  of  the  dorsum,  the  white  stripes  on  either  side  of 
it  being  continuous ;  beyond  these  white  stripes  are  wider  brown 
bands,  and  beyond  these  the  sides  are  white  broken  with  brownish 
bars.  The  edges  of  all  the  bands  are  wavy.  The  legs  are  brown¬ 
ish-yellow,  darker  and  somewhat  banded  in  the  male.  The 
color  becomes  reddish  in  alcohol. 

The  palpus  of  glacialis  is  somewhat  like  that  of  arizonensis. 

From  Kansas  only.  Mr.  Scheffer  has  two  females  from 
Manhattan  and  a  pair  from  St.  George. 

DENDRYPHANTES  ARIZONENSIS  P.  1901.  | 

Plate  XXXVI,  fig.  7. 

Palpus,  Wis.  Acad.,  XIII,  PI.  XXVIII,  fig.  2. 

1901.  Dendryphantes  arizonensis  P.,  Trans.  Wis.  Acad.  Sciences,  Arts 
and  Letters,  Vol.  XIII,  p.  326. 

S  .  Length  5  mm.  Legs  1423. 

The  cephalothorax  is  narrow  in  front  but  widens  in  the  thor¬ 
acic  part.  The  quadrangle  of  the  eyes  is  one-fourth  wider  than 
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long,  is  wider  behind  than  in  front  and  occupies  two-fifths  of 
the  cephalothorax.  The  front  eyes  form  a  curved  row,  the  mid¬ 
dle  subtouching  and  twice  as  large  as  the  lateral,  which  are  a 
little  separated  from  them.  The  cephalothorax,  including  the 
clypeus,  seems  to  have  been  entirely  covered  with  yellowish 
white  hairs.  The  abdomen  is  encircled  with  a  band  of  the  same 
color.  The  middle  part  of  the  dorsum,  in  our  specimens,  is 
rubbed  bare,  but  under  alcohol,  it  shows  on  the  anterior  part,  a 
dark,  diamond-shaped  spot  on  a  lighter  background,  and,  further 
back,  three  dark  chevrons.  The  posterior  part  has  three  pairs  of 
black  spots  just  at  th©  edge  of  the  white.  The  legs  are  brown, 
darkest  at  the  distal  ends  of  the  femoral  joints.  The  palpi  and 
falces  are  brown,  the  falces  vertical  and  diverging,  with  two 
teeth  on  the  lower  margin.  The  maxillse  are  truncated,  with  a 
projection  at  the  outer  corner,  and  are  a  little  more  than  twice  as 
long  as  the  lip,  which  is  about  as  long  as  wide. 

The  apophysis  on  the  tibia  of  the  palpus  is  bifurcated,  and 
the  tube  is  much  enlarged. 

One  male  from  Arizona. 


DENDRYPHANTES  HARFORDII  P.  1888. 

Plate  XXXVII,  figs.  6— 6b.  Plate  XXXVIII,  fig.  4. 

1888.  Pseudicius  harfordii  P.  $  $,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Attidse,  p.  51. 

1904.  Dendryphantes  harfordii  B.,  Proc.  Acad.  Sci.,  3rd  Ser.,  Zool., 
Ill,  13,  p.  358. 

Length,  $  $  6.5  mm.  Legs,  $  1423,  9  4123.  Spines,  $  2 
tibia  I  3-3,  tibia  II  1-1  and  2  single,  behind,  with  1  anterior 

lateral ;  met.  I,  II  2-2.  In  some  males  the  first  leg  is  rela¬ 
tively  longer  than  in  others. 

In  the  male  the  cephalothorax  is  brown,  clothed  with  yellow 
hairs  above  and  on  the  sides,  and  marked  with  white  bands. 
One  of  these  comes  up  from  between  the  front  middle  eyes  and 
passes  back  to  a  point  between  the  dorsal  eyes,  where  it  ends  in 
a  spot.  White  bands  pass  along  the  sides  of  the  upper  surface, 
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beginning  at  the  lateral  eyes,  including  tlie  dorsal  eyes,  and 
reaching  the  posterior  end,  but  not  meeting  behind.  The  middle 
sides  are  covered  with  yellow  hairs  (sometimes  faded  to  white) 
and  there  is  a  white  marginal  line.  The  middle  of  the  clypeus 
is  covered  with  long,  flowing  white  hairs,  which  cover  the  upper 
part  of  the  falces.  From  each  middle  eye  a  white  band,  edged 
with  a  dark  line  above  and  below,  passes  below  the  lateral  eye 
and  back  as  far  as  the  small  eye  of  the  second  row;  lower  down 
is  the  white  marginal  line,  and  just  under  the  front  lateral  eyes 
are  some  white  hairs.  Below  the  small  lateral  eyes  are  tufts  of 
black  hairs.  The  ground  color  of  the  abdomen  is  usually  brown, 
but  sometimes  much  paler,  especially  on  the  sides.  An  oval 
region,  on  the  dorsum,  is  covered  with  golden  hairs,  and  this  is 
encircled  by  a  wide  white  band,  below  which,  and  covering  the 
venter,  the  hairs  are  yellow.  The  legs  are  light  or  dark  brown, 
not  banded. 

In  several  males  the  hairs  surrounding  the  eyes  of  the  front 
row,  and  in  lines  just  below  and  just  above  them,  are  bright 
yellowish-red,  with  a  white  line  higher  up.  This  with  the 
ornamental  clypeus,  makes  the  face  view  very  striking. 

In  the  female  the  cephalic  plate  is  brown  with  a  white  stripe 
running  back  from  the  front  eyes  to  a  point  between  the  dorsal 
eyes,  where  it  bifurcates,  passing  back  a  little  way  on  to  the 
thoracic  part.  The  rest  of  the  cephalothorax,  and  the  whole  of 
the  abdomen,  has  a  thin  covering  of  white  hairs,  which  allows 
the  reddish  integument  to  show  through  in  the  form  of  punctate 
dots.  The  clypeus  and  legs  are  as  in  the  male.  The  young  fe¬ 
male  has  a  mixture  of  white  and  yellow  hairs  over  the  body,  but 
the  cephalic  stripe  is  distinct. 

This  species  is  common  along  the  Pacific  coast  from  Seattle, 
Washington,  to  San  Diego,  California. 
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DENDRYPHANTES  CALIFORNICU^  P.  1888. 

Plate  XXXVI,  figs.  5— 5d. 

Palpus,  mouthparts  and  falces  of  male,  Wis.  Acad.  VII,  PI.  V, 
figs.  54,  54a. 

1888.  M^via  californica  P.  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Attidse,  p.  73. 

1904.  Dendryphantes  guttatus  B.  £  $,  Proc.  Cal.  Acad.  Sci.,  3rd  Ser., 
Zool.,  Ill,  13,  p.  358. 

Length,  3  6  mm.,  $  6.5  mm.  Legs,  3  1423,  $  1423,  first 
pair  stoutest  in  the  male.  In  both  sexes  the  spinal  armature 
for  the  tibia  of  the  first  is  3-3,  and  for  the  metatarsi  of  the  first 
and  second,  2-2.  In  the  female,  the  tibia  of  the  second  has  one 
pair,  two  serially,  further  back,  and  one  very  small  anterior 
lateral,  while  in  the  male  one  of  the  inferior  serial  spines  is 
lacking. 

In  the  male  the  spider  is  gray,  the  cephalothorax  with  dark 
sides.  Above  the  first  row  of  eyes  is  a  white  region,  and  white 
diagonal  bands  (indistinct)  run  from  the  dorsal  to  the  middle 
front  eyes.  Intermixed  with  the  gray  hairs,  on  the  upper  sur¬ 
face,  are  many  red  hairs,  these  being  more  marked  in  some 
specimens  than  in  others.  The  abdomen  has  four  impressed 
dark  dots,  and  some  indistinct  white  bars  on  the  sides.  One  ex¬ 
ample  has  a  pair  of  white  bars  over  the  spinnerets.  The  legs 
are  banded  except  the  femora,  which  are  dark.  In  the  posterior 
three  pairs,  especially,  the  proximal  halves  of  the  joints  are  light 
yellowish.  The  tarsi  are  all  light.  In  the  female  the  gray  hairs 
on  top  of  the  cephalothorax  are  mixed  with  red  as  far  back  as 
the  middle  of  the  thoracic  part.  There  are  three  white  spots 
on  the  cephalic  plate,  and  two,  within  and  back  of  the  dorsal 
eyes,  and  curved  white  bands  run  back  from  the  dorsal  eyes, 
becoming  continuous  behind.  The  sides  are  dark.  The  ab¬ 
domen  has  the  sides  and  middle  light  gray,  but  this  ground 
color  is  broken  by  two  brown  spots  near  the  front  end,  and  two 
wide,  angular,  brown  bands,  with  their  edges  cut  out  in  square 
blocks,  which  pass  from  in  front  of  the  middle  to  the  spinnerets. 
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The  lower  sides  are  black,  and  three  wide  dark  bars,  on  each 
side,  at  the  posterior  end,  connect  this  region  with  the  brown 
bands  higher  np.  The  first  legs  are  lighter  than  in  the  male. 

We  described  the  male  of  this  species  in  1888,  from  a  speci¬ 
men  which  had  the  hairs  entirely  rubbed  away,  leaving  it  black. 
Later  we  received  perfect  specimens  of  both  sexes.  Mr.  Banks, 
in  the  meantime,  had  described  it  under  the  name  “guttatus”. 
It  is  found  in  Victoria,  B.  C.,  and  in  various  parts  of  Califor¬ 
nia,  San  Mateo,  San  Diego,  and  Santa  Bosa  Island. 

DENDRYPHANTES  CANADENSIS  B.  1897. 

Plate  XXXVI,  figs.  2— 2d. 

1897.  Icius  canadensis  Banks  $  %  Canadian  Entomologist,  p.  196. 

Length,  $  $  5  mm.  Legs,  $  $  4132,  first  pair  much  thick¬ 
ened  in  both  sexes.  Spines,  $  $ ,  tib.  I  3-3,  tib.  II  1-1, 
and  sometimes  1  farther  back,  below;  met.  I  and  II  2-2. 
Falces  vertical. 

The  coloring  is  alike  in  the  two  sexes.  The  cephalothorax 
is  dark  brown,  blackish  on  the  eye-region,  with  a  thin  covering 
of  light  hairs.  The  abdomen  has  a  dark  background  of  deep  gold- 
colored  hairs.  Down  the  middle  is  a  blackish  region  upon 
which  there  is  a  series  of  yellow  spots  and  chevrons,  as  shown  in 
the  figure.  Behind  the  middle,  on  the  sides  of  the  chevrons,  is 
a  pair  of  round,  pure  white  spots,  and  farther  back  is  a  second 
pair,  smaller.  There  is  a  white  basal  band,  and  a  pair  of  less 
distinct  whitish  bands  on  the  sides.  The  venter  is  white  with 
two  jet  black  stripes  nearly  meeting  behind  and  a  short  dark 
streak  in  the  middle.  The  first  legs  are  brown,  clouded  with  a 
darker  shade,  the  others  light  brown,  not  annulated. 

We  have  canadensis  from  Pineola  and  Roan  Mt.,  FT.  C.,  and 
Mr.  Banks  has  it  from  Ottawa,  Canada.  * 


32— S.  &  A. 
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DENDRYPHANTES  NEOMEXICANUS  B.  1902. 

Plate  XXXVIII,  figs.  2— 2a. 

Palpus  of  male,  Proc.  Acad.  Nat.  Sci.,  Phila.  1901,  PI.  XXXIII, 
fig.  21. 

1902.  Icius  neomexicanus  B.  Proc.  Acad.  Nat.  Sci.,  Phila.,  Nov.  1901, 
p.  589. 

$  .  Length,  3.8  mm. 

As  we  have  no  example  of  this  species  we  copy  the  color  de¬ 
scription  given  by  Mr.  Banks.  His  specimen  was  rubbed,  but 
the  peculiar  palpus  will  serve  to  identify  it. 

“Cephalothorax  reddish,  eyes  on  a  black  band,  two  indistinct 
dark  spots  in  middle  of  eye-region,  a  white  stripe  each  side  be¬ 
low  eye-region  and  extending  backward,  lower  sides  black,  some 
golden  hairs  around  the  anterior  eyes ;  mandibles  reddish ;  ster¬ 
num  red-brown;  femora  red-brown,  rest  of  legs  clear  pale  yel¬ 
low,  except  the  patella,  tibia  and  metatarsus  of  leg  I,  which  are 
red-brown  like  the  femora  ;  abdomen  reddish-brown  above,  with 
faint  indications  of  a  few  black  spots,  the  sides  of  the  abdomen 
are  distinctly  white,  the  venter  black,  spinnerets  black.’’ 

The  tube  of  the  palpus  is  tipped  with  three  short  black  stylets, 
visible  from  below.  In  Mr.  Emerton’s  drawing  from  the  unique 
example,  only  two  stylets  are  shown. 

Mr.  Banks  has  a  single  male,  from.  Beulah,  Hew  Mexico 
(8000  ft.). 

DENDRYPHANTES  ^NEOLUS  CURTIS  1892. 

Plate  XXXVI,  figs.  1— lb.  Plate  XXXVIII,  figs.  6— 6a. 

1892.  D.  jeneolus  Curtis  £,  Zoe,  III,  p.  382. 

1895.  D.  bifida  Banks,  5,  Can.  Ent,  p.  96. 

Length,  &  4.5  mm.,  2  5.5  mm.  Legs,  $  1423,  2  1423. 

Under  the  tibia  of  the  first,  in  both  sexes,  are  three  pairs  of 
spines,  which  occupy  but  little  more  than  the  distal  half  (in 
capitatus  they  occupy  nearly  the  whole  length)  ;  the  first  meta- 
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tarsus  has  two  pairs ;  the  tibia  of  the  second,  in  the  female,  has 
underneath,  one  pair,  and  a  single  spine  farther  hack,  besides 
one  anterior  lateral. 

In  the  male  the  cephalothorax  is  dark  brown,  deepening  to 
black  around  the  eyes,  and  having  whitish  bands  on  the  sides. 
The  abdomen  is  bronze-brown,  with  a  white  basal  band  which 
reaches  half-way  along  the  sides,  and  sometimes  has,  on  the 
posterior  dorsum,  two  pairs  of  oblique  white  bars,  alternating 
with  three  pairs  of  indistinct  dark  spots.  The  legs  are  not  dis¬ 
tinctly  annulated ;  the  femora,  especially  those  of  the  first  pair, 
are  darker  than  the  other  joints.  In  the  female  the  cephalotho¬ 
rax  is  brown,  covered  with  small  gray  scales.  The  abdomen  is 
whitish  on  the  base  and  sides.  The  back  has  two  dark  longitu¬ 
dinal  bands,  broken  by  three  pairs  of  white  bars,  extending  from 
in  front  of  the  middle  to  the  spinnerets ;  outside  these  bands  the 
color  of  the  abdomen  is  yellow;  between  them  the  front  half  of 
the  space  is  filled  by  a  block  of  white,  the  color  behind  being 
golden-yellow.  The  legs  are  light-brown,  not  annulated.  The 
venter  is  pale  with  two  dark  stripes,  and  sometimes  a  third 
stripe,  less  distinct,  in  the  center. 

We  have  this  species  from  the  neighborhood  of  San  Fran¬ 
cisco  and  from  Sisson,  in  California;  and  from  S'alem,  Oregon. 
Mr.  Banks  has  it  from  Olympia,  Washington. 

The  figure  of  seneolus  is  drawn  from  a  perfect  female  speci¬ 
men.  When  the  spider  is  rubbed,  and  especially  when  looked 
at  under  alcohol,  the  markings  appear  much  like  rubbed  speci¬ 
mens  of  versicolor,  capitatus  and  montanus. 


DENDRYPHANTES  CAPITATUS  H.  1844. 

Plate  XXXVI,  figs.  4— 4c.  Plate  XXXVIII,  figs.  5— 5a. 

1844.  Atttjs  capitatus  H.,  Jour.  Post.  Soc.  Nat.  Hist.,  IV. 

1845.  Attus  H.  (parvus,  octavus),  ibid.,  V. 

1875.  Attus  H.  (capitatus,  parvus,  octavus),  Occ.  Pap.  Boston  S'oc.  Nat. 
Hist,  II,  pp.  51-70. 

1883.  Attus  aestivalis  P.,  New  or  little  known  Attidse,  p.  2. 

1885.  Icius  ceassiventee  K.,  Ver.  zool-bot.  Gesell.,  Wien.  VI,  p.  503. 
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1888.  Dendeyphantes  capitatus  P.,  Wis.  Acad.  Sciences,  Arts  and 
Letters,  VII,  N.  A.  Attidse,  p.  36. 

1888.  Eris  octavus  P.,  ibid.,  p.  54. 

1891.  Dendeyphantes  aestivalis  E.,  Trans.  Conn.  Acad.,  VIII,  New 

England  Attidse,  p.  10. 

1892.  Dendeyphantes  B.  (insignis,  ornatus;  exiguus  capitatus),  Proc. 

Acad.  Nat.  Sci.  Phila.,  pp.  74,  75. 

1901.  Metaphidippus  capitatus  F.  O.  P.  C.,  Biol.  Cent.  Am.,  Arachn. 
Aran.  II,  p.  272. 

1904.  Dendeyphantes  capitatus  Scheffer,  Industrialist,  XXX,  24,  p.  8. 

8 .  Length  4.5  to  5  mm.  $  5  to  6.5  mm.  Legs  8  1423, 
$  4123.  Spinal  armature,  8  $  tibia  I  3-3,  occupying  nearly 
the  whole  length  of  the  joint;  tibia  II  1-1  and  2  single  spines 
farther  back,  and  1  anterior  lateral;  pat.  I,  II  1  anterior  lat¬ 
eral;  met.  I,  II  2-2. 

The  cephalothorax  of  the  male  is  dark  brown,  a  white  band 
passes  back  from  behind  the  lateral  eyes,  under  the  dorsal  eyes, 
bending  toward  the  one  opposite  behind,  but  not  uniting  with 
it.  Above  the  front  eyes  are  white  hairs  and  below  each  lateral 
eye  white  stripes  pass  out  and  down  on  the  sides;  between  the 
large  front  eyes  is  a  vertical  white  line.  The  falces  are  dark. 
The  palpi  have  bunches  of  white  hairs  on  the  distal  ends  of  the 
femora  and  white  also  on  the  upper  sides  of  the  tarsi.  The  ab¬ 
domen  is  dark  brown,  bronze  in  the  middle,  and  is  encircled  by 
a  white  band,  which  is  notched  on  its  inner  side.  The  legs  are 
ringed,  white  at  the  end  of  each  joint  and  brown  in  the  middle. 

The  females  are  very  variable  in  color.  The  light  variety 
has  the  light  parts  white  or  light  yellow  and  the  dark  parts 
dark  brown  covered  with  white  hair  and  scales.  The  cephalo¬ 
thorax  is  brown  covered  thinly  with  white  scales.  The  abdomen 
is  yellower  than  the  thorax  with  four  pairs  of  purplish  brown 
spots,  the  second  pair  largest,  connected  with  a  paler  brown 
middle  marking.  The  other  parts  are  light  brown.  The  legs 
are  yellow,  ringed  with  brown  on  each  joint. 

The  dark  variety,  Mr.  Emerton  says,  is  generally  smaller 
and  covered  with  longer  hairs  and  scales.  The  dark  spots  on 
the  abdomen  are  smaller  and  more  connected  with  dark  lines. 
The  legs  and  palpi  are  more  distinctly  ringed  with  dark  brown. 
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In  alcohol  the  dark  parts  finally  fade  to  a  dull  red  and  both 
varieties  look  much  alike.  This  is  one  of  the  commonest  species 
all  over  New  England,  and  through  the  south.  In  our  collec¬ 
tion  west  to  Utah  and  various  parts  of  Mexico.  It  is  also  re¬ 
ported  from  Eox  Bay,  Anticosti. 

D.  seneolus  replaces  capitatus  on  the  Pacific  slope. 

DENDRYPHANTES  FLAVIFEDES  P.  1888. 

Plate  XXXVIII,  figs.  3— 3c. 

1888.  Dendryphantes  flavipedes  P.  Wis.  Acad.  Sciences,  Arts  and 
Letters,  VII,  N.  A.  Attidse,  p.  42. 

$  2 .  Length  4.6  mm.  Legs,  $  1423,  2  4132. 

In  the  male  the  cephalothorax  is  brown,  the  upper  surface 
covered  with  greenish  or  yellowish  metallic  scales.  The  face 
and  sides  are  conspicuously  marked  with  snow-white  bands. 
Three  bars,  the  middle  one  extending  farthest  back,  begin  on 
the  cephalic  plate  and  pass  down  between  the  eyes.  The  middle 
one  runs  down  vertically  to  the  edge  of  the  clypeus,  while  the 
side  ones  curve  around,  leaving  a  brown  space  below  each  of  the 
middle  eyes,  and  pass  diagonally  downward  along  the  sides  of 
the  cephalothorax,  ending  opposite  the  dorsal  eyes.  Higher  up 
on  the  sides  are  wide  white  bands,  which  begin  at  the  lateral 
eyes  of  the  first  row  and  pass  back,  nearly  meeting  behind,  and 
between  these  bands  the  color  is  brown.  Sometimes,  in  addi¬ 
tion  to  these,  there  is  a  white  line  along  the  lower  edge  of  the 
cephalothorax.  The  abdomen  is  brown  with  a  not  very  distinct 
greenish-bronze  branching  band  down  the  middle,  and  a  white 
band  around  the  base  and  sides ;  this  band  is  sometimes  scalloped 
on  its  inner  edges,  toward  the  end.  The  legs  are  pale  yellow 
with  black  longitudinal  bars  on  the  front  faces  of  all  the  femora, 
and  sometimes  of  the  other  joints.  In  life  the  first  leg  has  a 
soft  white  fringe,  but  this  is  easily  rubbed  away.  The  palpi  are 
brown  with  two  snow-white  spots  above,  one  on  the  femur  and 
one  on  the  patella. 
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In  the  female  the  clypeus  and  nearly  all  the  upper  surface 
are  covered  with  white  hairs.  There  is  a  greenish  spot  on  the 
front  of  the  cephalic  plate  and  a  curved  greenish  band  behind 
the  third  row  of  eyes.  The  abdomen  has  white  hairs  at  the 
base,  in  bars  on  the  sides,  and  in  a  branching  band  down  the 
middle,  the  color  in  between  varying  from  yellow  to  a  warm 
chestnut  brown.  Some  specimens  show  more  greenish  spots,  as 
is  seen  in  the  figure.  The  legs  are  like  those  of  the  male. 

We  have  this  species  from  Canada,  and  it  appears  in  the 
Britcher  Collection  from  Labrador,  and  also  from  Darwin, 
Maine,  where  it  was  taken  ballooning  on  September  fourteenth. 
Mr.  Emerton  also  found  it  at  Portland,  Maine,  early  in  Sep¬ 
tember. 


DENDRYPHANTES  CASTANEUS  H. 

Plate  XXXYI,  figs.  3— 3d. 

1845.  Atttjs  castaneus  Hentz,  $,  Jour.  Post.  Soc.  Nat.  Hist.  V. 

1875.  Attus  castaneus  Hentz,  <j>,  Occ.  Pap.  Bost.  S'oc.  Nat.  Hist.,  II, 
p.  55. 

Length,  $  5.5  mm.,  $  7  mm.  Legs,  S  1423,  $  4132,  first 
pair  much  thickened.  Spines,  tib.  I  3-3,  tib.  II  1-1,  and 
sometimes  1  farther  back,  below;  met.  I  and  II  2-2. 

The  female  has  the  eye-region  covered  with  yellowish  hairs, 
the  thoracic  part  and  sides  brown  with  white  hairs.  Be¬ 
tween  the  dorsal  eyes  is  an  abbreviated  white  streak.  The  abdo¬ 
men  has  a  covering  of  dark  golden  hairs.  On  the  dorsum  are 
four  pairs  of  white  dots  (the  two  hinder  pairs  more  distinct 
than  the  others),  which  mark  the  ends  of  four  of  a  series  of  in¬ 
distinct  yellow  chevrons  which  are  patterned  on  a  blackish 
region  down  the  middle.  There  is  a  white  line  around  the 
base,  and  behind,  on  each  lower  side,  are  two  successive  white 
dots,  which  look  as  though  they  were  parts  of  an  encircling 
band.  The  venter  is  dark,  bordered  by  white  in  front,  and 
with  four  white  stripes  converging  behind.  The  first  legs  are 
light  reddish,  with  a  dark  spot  at  the  end  of  each  joint.  The 
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others  are  pale  with  darker  cloudings.  In  the  male  the  legs 
and  palpi  are  dark  red,  the  latter  with  white  hairs  on  the  tar¬ 
sus,  and  the  hairs  on  the  upper  surface  of  the  cephalothorax  are 
dark  yellow,  like  those  on  the  abdomen.  Otherwise,  it  is  ex¬ 
actly  like  the  female. 

Hentz  had  one  female  from  North  Carolina.  Mr.  Banks  has 
taken  it  at  East  Falls  Church,  Va.,  under  pieces  of  wood,  on 
ground ;  he  has  it  also  from  Black  Mts.,  FT.  C. 

DENDRYPHANTES  FURCATUS  F.  O.  P.  C.  1901. 

1901.  Metaphidippus  furcatus  C.,  Biol.  Cent.  Am.,  Arachn.,  Aran.,  II, 
p.  267. 

Length,  $  4  mm.  Legs  S  1423. 

Since  our  specimen  is  rubbed  bare  we  copy  Cambridge’s  color 
description,  “Carapace  red-brown,  clothed  with  iridescent  scales, 
without  any  marginal  band,  but  with  a  median  lateral  band 
of  white  hairs  on  each  side  extending  from  beneath  the  small 
eyes  almost  to  the  posterior  margin.  Abdomen  broWn,  with 
iridescent  scales, margined  with  a  band  of  white  hairs,  unbroken 
in  front ;  ventral  area  brown,  margined  with  pale  yellow.  Legs 
yellow-brown,  i  and  ii  darker,  unicolorous,  iii  and  iv  more 
or  less  annulated  with  darker  brown.”  The  bifurcation  of  the 
palpal  tube  easily  separates  it  from  other  species. 

Orizaba,  Mexico  (H.  H.  Smith)  ;  our  collection,  Arizona. 


DENDRYPHANTES  FLA  YUS  P.  1888. 

Plate  XXXVII,  figs.  8— 8a.  Plate  XXXVIII,  fig.  1. 

1888.  Dendryphantes  flavus  P.  $,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Attidae,  p.  39. 

$  Length,  6.2  mm.  Legs  1432.  Tinder  the  tibia  of  the 
second  are  one  pair  of  spines,  and  two  single  spines,  farther 
back ;  and  there  is  one  anterior  lateral. 

The  cephalothorax  is  brown,  with  black  spots  around  the  eyes, 
well  covered  with  yellow  hairs,  which  sometimes  fade  to  white, 
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especially  on  the  sides.  On  the  front  of  the  cephalic  plate  the 
hairs  are  bright  reddish  gold  in  color,  and  across  the  middle 
there  is  a  white  band,  which  is  sometimes  broken  into  three 
spots,  one  central,  and  one  in  front  of  each  dorsal  eye.  One 
specimen  has  three  white  points,  visible  from  above,  between 
the  eyes  of  the  first  row,  and  a  central  white  spot  on  the  anterior 
thoracic  part.  The  hairs  on  the  clypens  are  sometimes  white 
and  sometimes  yellow.  The  falces  are  reddish  with  a  few  white 
scales.  The  abdomen  is  yellow,  marked  by  pure  white  basal 
and  side  bands,  and  by  two  velvety  black  bands,  broken  by  three 
pairs  of  white  spots,  which  extend  from  in  front  of  the  middle 
to  the  spinnerets.  The  legs  are  yellow  like  the  abdomen,  some¬ 
times  with  darker  shadings  at  the  joints.  The  palpi  are  yellow 
with  white  hairs. 

We  have  several  examples  from  New  York,  and  one  from 
Tallehasse,  Florida. 

DENDRYPHANTES  PERVAGUS  n.  sp. 

Plate  XXXVII,  figs.  9— 9a. 

$  Length  4.5  mm.  Legs  4123.  Spines,  tibia  I  3-3,  tibia 
II  1-1  and  1  farther  back,  with  1  anterior  lateral;  met.  I,  II 
2-2.  The  spines  under  tibia  I  not  evenly  paired. 

The  cephalothorax  is  dark  red,  rather  thinly  covered  with 
hairs,  which  are  white  on  the  sides  and  thoracic  part,  and  yellow 
on  the  cephalic  part  and  clypeus.  The  abdomen,  when  under 
alcohol,  is  light  brown  with  a  dark  biown  central  region,  as  it 
appears  in  the  figure.  When  dry,  the  light  base,  sides  and  cen¬ 
tral  band  show  a  covering  of  white  hairs,  while  the  two  dark 
stripes  have  yellow  hairs.  In  the  posterior  half  long  dark  dia¬ 
gonal  bands,  covered  with  yellow  hairs,  come  up  from  the  venter 
and  cross  the  white  sides,  and,  alternating  with  these,  white  ob¬ 
lique  bars  cut  the  outer  edges  of  the  two  dark,  longitudinal 
stripes.  The  legs  and  palpi  are  yellow,  the  former  banded  with 
dark  brown. 

We  have  a  single  female  from  Wallace,  Kansas,  sent  by  Mr. 
Papenhoe. 
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DENDRYPHANTES  VERSICOLOR  n.  sp. 

Plate  XXXVI,  figs.  6— 6a. 

$  .  Length,  4-5  mm.  Legs,  4123. 

Spines,  tibia  I  3-3,  tibia  II  1-1  and  2  single,  further  hack, 
with  one  anterior  lateral. 

This  species  hears  the  same  relation  to  militaris  in  the  west, 
that  montanus  does  in  the  east,  except  that  the  differences  have 
gone  farther. 

The  cephalothorax  is  dark  brown,  thinly  covered  with  white 
hairs.  The  clypeus  has  thick  white  hairs.  The  markings  of 
the  abdomen,  which  are  variable,  are  best  seen  under  alcohol. 
The  general  color  is  brown  (turning  red  in  alcohol)  with  a  basal 
white  hand  which  passes  on  to  the  sides.  On  the  dorsum  this 
color  is  broken  into  various  forms  by  the  intrusion  of  white. 
There  is  usually  a  central  white  region  with  a  dark  band  down 
the  middle  and  a  brown  stripe  on  either  side,  which  is  broken, 
by  white  lines,  in  the  posterior  part,  into  two  or  three  spots. 
In  some  specimens  the  abdomen  is  mostly  pale,  the  brown  being 
reduced  to  four  pairs  of  spots.  In  one  example  the  posterior 
part  of  the  abdomen  is  white,  divided  into  two  parts  by  the  cen¬ 
tral  brown  band,  which  is  notched  on  the  edges.  The  palpus 
is  yellow  with  white  hairs. 

Several  females  from  Salem,  Oregon. 


SALTICUS  LATREILLE.  1804. 

Type,  Salticus  scenicus  Clerck. 

1757.  Araneus  Cl.  (scenicus),  Sv.  Spindl.,  p.  117. 

1804.  Salticus  latr.  (scenicus),  Nouv.  Diet.  H.  N.  XXIV,  p.  135. 
1832.  Epiblemtjm  H.  (faustum),  Am.  Jour.  Sci.,  XXI,  p.  108. 

1837.  Callietiiera  C.  K.  (scenica),  Ueb.  Ar.  Syst.,  I,  p.  30. 

1845.  Epiblemtjm  H.  (faustum),  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Epiblemtjm  H.  (faustum),  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II, 
p.  70. 

1888.  Epiblemtjm  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N.  A. 
Att.,  p.  76. 
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1891.  Epiblemum  E.,  Trans.  Conn.  Acad.,  VIII,  New  England  Attidse, 

p.  20. 

1894.  Epiblemum  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p.  107. 

1896.  Epiblemum  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.  Ill,  1,  p.  84. 

1901.  Epiblemum  F.  O.  P.  C„  Biol.  Cent.  Am.,  Arachn.  Aran.,  II,  p.  300. 
1901.  Salticus  E,  S.,  H.  N.  Araign.,  2me  Ed.,  II,  p.  606. 

1904.  Epiblemum  B.,  Proc.  Cal.  Acad.,  Third  Series,  III,  13,  p.  360. 

1905.  Epiblemum  B.,  Am.  Nat.,  XXXIX,  p.  320. 

Cephalothorax  long,  narrow  in  front,  a  little  wider  behind, 
moderately  high,  and  slightly  convex  above.  Eye-region  short, 
occupying  scarcely  more  than  1-3  of  the  cephalothorax,  equally 
wide  in  front  and  behind,  and  1-3  wider  than  long.  Front  row 
of  eyes  straight  or  curved  downward,  and  middle  twice  or  nearly 
twice  as  large  as  lateral  eyes.  Second  row  halfway  between  the 
others  except  in  albocinctus,  where  it  is  nearer  third  row.  Third 
row  a  little  narrower  than  the  cephalothorax.  Legs  nearly  equal 
in  thickness,  relative  length  1423  or  32  in  male  and  4312  or 
4132  in  female.  Sternum  narrowing  in  front.  Labium  a  little 
longer  than  wide.  Coxse  I  separated  by  width  of  labium.  Falces 
long  and  projecting  in  male,  vertical  in  female,  with  one  tooth 
on  the  lower  margin. 


Key  to  Salticus. 

f  Spider  iridescent,  at  least  on  cephalothorax  . . .  2 

^  J  Spider  without  iridescence,  body  black  with  white  trans¬ 
verse  bands  on  cephalothorax  and  abdomen;  legs 
t  light  yellow  .  albocinctus 

f  Body  marked  with  transverse  or  oblique  white  bars  or 

2  j  bands;  abdomen  not  iridescent  .  3 

i  Body  unmarked  by  bars  or  bands,  entirely  covered  with  ir- 

t  idescent  scales  .  Peckhamae 

(  Iridescent  scales  on  sides  and  back  of  cephalothorax  as 
|  well  as  on  cephalic  plate.  Bands  on  abdomen  trans- 

3  •{  verse  .  palpalis 

I  Iridescent  scales  only  on  eye-region.  Bars  or  bands  on  ab- 

l  domen  oblique  . scenicus 
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SALTICUS  SCENICUS1  CL.  1757. 

Plate  XLII,  figs.  8— 8a. 

1757.  Araneus  scenicus  Cl.,  Sv.  Spindl.,  p.  117. 

1804.  Salticus  scenicus  Latr.,  Nouv.  Diet.  H.  N.,  XXIY,  p.  135. 

1832.  Epiblemum  faustum  H.,  Am.  Jour.  Sci.,  XXI,  p.  108. 

1845.  Epiblemum  faustum  H.,  Jour.  Bost.  Soc.  Nat.  Hist.  V. 

1846.  Callietheka  scenica  C.  K.,  Arachn.,  XIII,  p.  37. 

1875.  Epiblemum  faustum,  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  70. 
1888.  Epiblemum  scenicum  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Att.,  p.  76. 

1891.  Epiblemum  scenicum  E.,  Trans.  Conn.  Acad.,  VIII,  New  England 
Attidae,  p.  20. 

Length,  3  5  mm.,  9  5.5  mm.  Legs,  3  1423,  9  4132. 
First  pair  scarcely  stouter  than  the  others,  first  and  second  pairs 
without  spines. 

The  cephalothorax  has  a  dark  brown  ground  color  with  a  mar¬ 
ginal  band,  a  band  above  the  front  eyes,  and  two  triangular 
spots  behind  the  dorsal  eyes,  pure  white,  and  with  iridescent 
whitish  scales  on  the  cephalic  plate.  The  abdomen  varies  from 
grayish  rufus  to  a  rather  bright  red,  and  has  a  basal  band  and 
two  pairs  of  oblique  bands,  farther  back,  white.  In  some  cases, 
the  oblique  bands  meet  on  the  back,  and  a  longitudinal  white 
band  passes  down  the  middle  of  the  abdomen,  widening  at  the 
spinnerets.  The  legs  are  brown  with  lighter  rings,  and  are 
covered  with  gray  and  white  hairs.  The  hairs  on  the  palpi  and 
clypeus  are  white. 

This  species,  which  is  common  throughout  the  United  States, 
is  found  also  in  Europe  and  North  Africa. 

SALTICUS  PALPALIS  BANKS.  1904. 

Plate  XLII,  figs.  10— 10a.  Plate  XLIV,  figs.  7— 7a. 

1904.  Epiblemum  palpalis  B.  9,  Proc.  Cal.  Acad.,  Third  Series,  III,  13, 
p.  360. 

Length,  3  $  ,  4.5  mm.  Legs,  3  1432,  9  4312,  first  pair  a 
little  the  stoutest  in  both  sexes,  first  and  second  legs  without 
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spines.  Male  falces  stout,  and  obliquely  directed  forward,  with 
a  long  fang. 

The  cephalothorax  is  long,  with  the  sides  nearly  parallel,  there 
being  only  a  slight  bulge  in  the  thoracic  part.  The  first  row  of 
eyes  is  curved  downward,  the  middle  eyes  twice  as  large  as  the 
lateral. 

The  cephalothorax  seems  to  have  been  covered  above  with 
iridescent  rose-colored  scales,  which  change  to  green  on  the  sides 
and  behind.  Over  the  front  row  of  eyes  are  three  white  spots, 
and  around  the  margin  is  a  broad  white  band  which  crosses  the 
clypeus.  The  abdomen  is  entirely  without  iridescence,  the  color 
being  bright  brick-red,  with  four  transverse  pure  white  bands, 
the  last  of  them  at  the  spinnerets.  The  palpi  are  light  brown 
in  the  male,  pale  yellow  in  the  female,  in  which  they  contrast 
with  the  very  dark  falces  behind,  and  are  covered  with  pure 
white  scales.  In  the  male  the  falces  are  light  brown.  The  legs 
have  dark  femora  and  the  tarsi  are  yellow  excepting  in  the  first 
pair,  where  they  are  brown.  The  other  joints  are  darkened  on 
the  sides,  and  have,  above,  a  longitudinal  band  of  more  or  less 
iridescent  white  scales,  which,  in  the  first  pair,  extends  on  to  the 
tarsi. 

We  have  a  male  and  female  from  Claremont,  California. 

SALTICUS  PECKHAMJE  COCKERELL  1897. 

Plate  XLII,  figs.  9— 9a.  Plate  XLIV,  fig.  6. 

1897.  Icius  peckhamae  C.,  Can.  Ent.  p.  223. 

Length,  $  5.7  mm.,  9  5  mm.  Legs,  1432,  9  4312.  First 
and  second  legs  without  spines.  First  pair  scarcely  stouter  than 
the  others.  Falces  in  male  long  and  projecting. 

This  is  a  beautiful  species,  the  body  being  covered  with  iri¬ 
descent  scales,  which,  in  the  male,  are  brilliant  peacock-green 
on  the  cephalothorax  and  gold  and  green  on  the  abdomen,  while 
in  the  female  they  are  gold  and  green  on  the  cephalothorax  and 
magenta  and  copper-colored  on  the  abdomen.  Both  sexes  have 
a  white  marginal  band  on  the  cephalothorax  and  white  hairs 
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around  the  eyes.  In  the  male  the  legs  and  palpi  are  brown, 
the  first  pair  darkest,  all  lightening  toward  the  tips,  with  many 
long  metallic  scales,  white  on  the  palpus  and  colored  on  th©  legs. 
In  the  female  the  palpi  are  light  brown  covered  with  white  hairs, 
and  the  legs  are  distinctly  barred  with  light  and  dark  brown, 
these  bands,  in  life,  bearing,  according  to  Mr.  Cockerell,  alter¬ 
nate  rings  of  white  and  black  hairs.  The  falces  are  dark  brown. 
In  the  male  the  front  row  of  eyes  is  straight,  the  middle  less 
than  twice  the  lateral ;  in  the  female  it  is  curved  downward  and 
the  middle  eyes  are  fully  twice  as  large  as  the  lateral. 

We  have  one  male  and  one  female,  sent  to  us  from  Mesila 
Park  and  Las  Cruces,  Hew  Mexico,  by  Mr.  Cockerell,  who 
found  it  not  infrequently,  hibernating  under  the  bark  of  apple 
trees. 

SALTICUS  ALBOCINCTUS  P.  1896. 

Plate  XLIV,  fig.  5. 

1896.  Epiblemum  aleocincttjm  P.  $,  Occ.  Pap.  Nat.  Hist.  S'oc.  Wis.,  Ill, 
1,  p.  84. 

$  .  Length,  4.9  mm.  Legs  4312,  nearly  equal  in  thickness, 
first  and  second  pairs  without  spines,  except  one  on  the  meta¬ 
tarsus  of  the  first. 

This  is  a  very  distinct  species,  the  body  being  black  with 
transverse  white  bands,  and  the  legs  and  palpi  light  clear  yellow. 
On  the  cephalothorax  there  is  a  band  above  the  front  row  of  eyes, 
a  second  in  the  depression  behind  the  dorsal  eyes,  and  a  third, 
less  distinct  at  the  end.  There  is  also  a  white  marginal  band. 
The  abdomen  has  four  bands,  one  in  front,  one  in  the  middle, 
and  two  near  the  end,  the  last  at  the  spinnerets.  On  the  ab¬ 
domen  the  edges  of  the  white  bands  are  tinged  with  orange. 
The  falces  are  black. 

The  first  row  of  eyes  is  curved  downward,  and  the  middle 
eyes  are  twice  as  large  as  the  lateral.  The  second  row  is 
nearer  the  third  than  the  first. 

We  have  three  females,  from  Refugio,  Mexico’,  and  La 
Blanca  and  Austin,  Texas. 
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MARPISSA  C.  K.  1846. 

Type,  mucosa  Clerck. 

1845.  Attus  H.  (rupicola,  familiaris),  Jour.  Bost.  Soc.  Nat.  Hist.  Y. 

1846.  Marpissa  C.  K.  (in  part),  Arachn.,  XIII,  p.  56. 

1875.  Attus  H.  (rupicola,  familiaris),  Occ.  Pap.  Bost.  Soc.  Nat.  Hist. 
II,  p.  56. 

1888.  Marptusa  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N.  A. 
Att.,  p.  80. 

1891.  Marptusa  Em.,  Trans.  Conn.  Acad.,  VIII,  p.  19. 

1892.  Marptusa  B.,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  79. 

1894.  Marptusa  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p.  86. 

1901.  Marpissa  P.  O.  P.  C.,  Biol.  Cent.  Am.,  Arachn.,  Aran.,  II,  p.  248. 
1901.  Marpissa  E.  S.  Hist.  Nat.  Araign.  2me  Ed.,  II,  p.  610. 

1905.  Marpissa  B.  Am.  Nat.,  XXXIX,  p.  321. 

Although  four  species  of  Marpissa  have  been  described  from 
the  United  States,  we  are  unable  to  distinguish  more  than  three. 
Minor  and  melanura  of  Cambridge,  from  Mexico,  are  forms  of 
californica.  There  is  more  difference  between  rupicola  H., 
which  Mr.  Banks  considers  a  good  species,  and  undata,  but  after 
studying  Mr.  Banks’  specimens  of  rupicola  (a  male  and  a 
young  female),  and  a  mature  female  in  our  collection,  we  con¬ 
sider  it  a  variety  of  undata  with  considerably  more  tawny  color 
on  both  abdomen  and  cephalothorax,  and  with  the  first  legs  rela¬ 
tively  longer,  in  the  male. 

The  variation  in  the  form  of  the  epigynum,  as  shown  by  Cam¬ 
bridge,  seems  to  be  due  to  the  depth  of  color  in  the  skin.  We 
find  the  same  variation  in  californica. 

The  spiders  in  this  genus  are  large  and  flat,  with  a  wide  ab¬ 
domen  which  is  marked  by  an  angular  central  band. 

Cephalothorax  long,  wide,  flat  and  low.  widest  behind  the 
dorsal  eyes.  Eye-region  occupying  but  little  more  than  1-3  of 
the  cephalothorax,  about  1-4  wider  than  long,  and  equally  wide 
in  front  and  behind.  Eront  eyes  in  a  straight  or  slightly  curved 
row,  the  middle  about  twice  as  large  as  the  lateral.  Second 
row  halfway  between  the  others  or  a  little  nearer  the  first. 
Third  row  plainly  narrower  than  the  cephalothorax.  Lower 
margin  of  falx  with  a  single  tooth.  Sternum  narrowed  in  front. 
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Front  coxae  separated  by  barely  the  width  of  the  labium,  which 
is  as  wide  as  long.  Legs  usually  1423  in  the  male  and  4132  in 
the  female.  In  both  sexes  the  first  and  second  have  3-3  spines 
below,  and,  anterior  lateral,  and  the  metatarsi  2-2  below. 

CHARACTERISTICS  OP  THE  THREE  SPECIES. 

Upper  sides  and  top  of  cephalothorax  uniform  gray;  sides 
widely  rounded  out;  clypeus  in  male  covered  with  salmon-col¬ 
ored  hairs;  no  black  spots  on  distal  joints  of  palpus  in  female 
. undata. 

Top  of  cephalothorax  with  a  wide  gray  band,  bounded  by  dark 
brown;  sides  not  much  rounded  out;  clypeus  of  male  covered 
with  white  hairs;  distal  joints  of  palpus  in  female  with  black 
spots . californica. 

Top  of  cephalothorax  with  a  white  band  bounded  by  dark 
rufus ;  sides  widening  in  thoracic  part  only ;  clypeus  white ;  fe¬ 
male  palpus  yellow,  without  black  spots  .  melanognathus. 


MARPISSA  UNDATA  DE  GEER.  1778. 

Plate  XXXIX,  figs.  1— la.  Plate  XL,  fig.  1. 

1778.  Aranea  undata  De  Geer,  Mem.  pour  servir  a  l’Hist.  des  Ins., 
p.  320. 

1845.  Attus  familiaris  and  rupicola  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  Y. 

1846.  Marpissa  undata,  conspersa  and  varia  C.  K.,  Arachn.,  XIII,  pp. 

60,  61,  69. 

1875.  Attus  famiuiaris  and  rupicola  H.,  Occ.  Pap.  Bost.  Soc.  Nat. 
Hist.,  II,  pp.  56,  61. 

1888.  Marptusa  familiaris  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Attidae,  p.  80. 

1891.  Marptusa  familiaris  Em.,  Trans.  Conn.  Acad.,  VIII,  New  Eng¬ 

land  Attidae,  p.  19. 

1892.  Marptusa  rupicola  B.,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  79. 

1898.  Marptusa  undata  B.,  Ent.  News,  June,  p.  142. 

Length,  $  9.5  mm.,  $  10.5  mm.  Legs,  $  1432,  $4132, 
first  pair  a  little  the  stoutest. 

The  cephalothorax  has  the  top  and  upper  sides  covered  with 
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white  and  rufus  hairs  which  give  a  uniform  gray  tint,  while  the 
lower  sides  are  black.  In  the  female  the  hairs  just  above  the 
front  eyes  are  bright  red,  while  those  below,  and  on  the  clypeus, 
are  white,  but  in  the  male  the  eye-brows  are  white  and  the  cly¬ 
peus  is  covered  with  bright  chestnut-colored  hairs.  The  abdo¬ 
men  has  a  wide  angular  gray  band,  bordered  with  black,  down 
the  middle,  the  sides  being  covered  with  gray  and  dark  tawny 
hairs.  The  palpi  are  light  reddish-brown  covered  with  long 
white  hairs,  and  the  legs  dark  brown  with  short  gray  hairs. 
In  the  male,  long  white  hairs  hang  down  between  the  f  alces,  and 
partly  cover  their  front  faces. 

This  species  is  common  through  the  eastern,  southern  and 
middle  states,  and  is  found  as  far  west  as  Salt  Lake,  Utah.  It 
is  also  found  in  Mexico.  In  the  far  west  its  place  is  taken  by 
californica.  We  consider  rupicola  H.,  from  Florida,  Alabama 
and  Hew  York,  a  variety  of  undata.  It  has  more  red  inter¬ 
mixed  with  the  gra y,  on  the  top  of  the  cephalothorax  and  on  the 
sides  of  the  abdomen,  and  in  the  male  the  first  legs  are  relatively 
longer. 


MARPISSA  CALIFORNICA  P.  1888. 

Plate  XXXIX,  figs.  2— 2a.  Plate  XL,  fig.  2. 

1888.  Makptusa  californica  P.  g  $,  Trans.  Wis.  Acad.  Sciences,  Arts 
and  Letters,  VII,  N.  A.  Att.,  p.  81. 

1901.  Marpissa  minor  g  $,  and  melanura  5,  F.  O.  P.  C.,  Biol.  Cent.  Am., 
Arach.,  Aran.,  II,  pp.  250,  251. 

♦  _ _ 

Length,  8  9.2  mm.,  9  9  mm.  Legs,  8  1432,  9  4123.  first 
pair  a  little  the  stoutest. 

This  is  a  smaller,  slighter  species  than  undata.  The  gray 
and  rufus  hairs  on  the  top  of  the  cephalothorax  are  limited  to 
form  a  distinct  light  band,  which  narrows  and  becomes  wedge- 
shaped  on  the  thoracic  part.  The  upper  sides  are  very  dark 
brown  with  thin  rufus  hairs,  and  the  lower  sides  have  a  band  of 
white  hairs.  In  both  sexes  the  clypeus  has  long  white  hairs,  the 
hairs  over  the  front  eyes  being  reddish.  The  abdomen  has  an 
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angular  gray  band  bordered  witb  black,  as  in  undata,  but  the 
sides  are  covered  witb  bright  rufus  hairs  and  are  marked  with 
several  short,  oblique,  white  bands,  which,  however,  are  some¬ 
times  lacking.  The  dark  reddish  palpi  are  covered  with  white 
hairs,  the  two  distal  joints  having  conspicuous  black  spots  on  the 
upper  surface.  The  legs  are  dark  with  a  covering  of  short  gray 
hairs. 

Cambridge  had  this  species  (melanura.  and  minor)  from  Gua¬ 
temala  City,  Guatemala,  and  from  Teapa,  Mexico.  We  have 
it  from  Arizona;  New  Mexico;  southern,  middle  and  northern 
California;  Salem,  Oregon;  and  Salt  Lake,  Utah. 


MARPISSA  MELANOGNATHUS  LUCAS.  1839. 

Plate  XXXIX,  figs.  3— 3a.  Plate  XL,  figs.  3— 3a. 

1839.  (?).  SAlticus  melanognathus  H.  Lucas,  Webb  and  Berthelot’s 

Hist.  Nat.  des  lies  Canaries,  Tom.  II,  p.  29,  pi.  VII,  fig.  4. 
1846.  Marptssa  dissimilis  C.  L.  Koch,  Die  Arachn.,  XIII,  p.  70,  Tab. 
CCCCLIV,  figs.  1135  and  1136. 

1846.  Marpissa  incerta  id.,  ibid.,  p.  73,  Tab.  CCCCLIV,  fig.  1138. 
1859.  Salticus  convergers  Doleschall,  Tweede  Bijdr.  Arachn.  Indi- 
schen  Archipel,  p.  15,  Tab.  IX,  fig.  4. 

1863.  Attus  mtjscivorus  A.  Vinson,  Araneides  des  lies  de  la  Reunion, 
etc.,  p.  47,  PI.  X,  fig.  1. 

1867.  Attus  foliatus  L.  Koch,  Arach., .  etc.,  Verhandl.  zool.  and  hot. 
Ges.,  in  Wien,  1867,  p.  226. 

1870.  Salticus  nigro-limbatus  Cambridge,  Proceed.  Zool.  Soc.  of  Lon¬ 
don,  1869,  p.  542,  PI.  XLII,  fig.  10. 

1873.  Salticus  nigro-limbatus,  id.,  Transact,  of  the  Linn.  Soc.  of 

London,  XXVII,  p.  527. 

1874.  Marpissa  nigro-limbatus,  id.,  Syst.  list  of  Spiders  of  Gr.  Brit¬ 

ain  and  Ireland,  ibid.,  XXX,  p.  333. 

1876.  Marpissa  nigro-limbatus,  E.  Simon,  Arachnides  de  France,  T. 
Ill,  p.  29. 

1878.  Ictus  (?)  convergers  Thorell,  Studi,  etc.,  II,  Ragni  di  Amboina, 

pp.  232,  309. 

1879.  Marptusa  marita  Karsch,  West-Afrik.  Arachn.  in  Zeitschr.  f,  die 

gesammt.  Naturwissensch,  LII,  p.  338. 

1879.  Menemerus  foliatus  L.  Koch,  Arachn.  Australiens,  p.  1123,  T. 
XCVIII,  fig.  1,  2. 

33— S.  &  A. 
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1881.  Icius  (?)  dissimilis  Thorell,  Studi,  etc.,  Ill,  Ragni  Malesi  e. 
Fapuani,  p.  461. 

1883.  Attus  mannh  Peckham,  New  or  little  known  spiders  of  the 
family  Attidae,  p.  27,  PI.  Ill,  fig.  21. 

1883.  Menemerus  melanognathus  E.  Simon,  Arachn.  de  1’Ocean  At¬ 
lantic!  ue,  Soc.  Entom.,  France,  pp.  284,  306. 

1888.  Menemerus  melanognathus  P.  Wis.  Acad.  Sciences,  Arts  and 
Letters,  VII,  N.  A.  Attidae,  p.  82. 

1898.  Marptusa  melanognathus  Banks,  California  Acad.  Sciences 
Proc.,  3d  Ser.  Zool,  I,  p.  285. 

1904.  Tapinattus  melanognathus  Banks,  Acad.  Nat.  Sciences,  Phila¬ 
delphia,  Jan.  p.  138. 

Length,  8  8  mm.,  $  9.5  mm.  Legs,  8  1423,  2  4312. 

The  cephalothorax  is  dark  rnfus  with  reddish  hairs  over  the 
front  eyes.  The  lower  margin  is  encircled  by  a  white  band  which 
crosses  the  narrow  clypeus,  where  the  hairs  grow  with  their  ends 
toward  the  middle,  and  the  sides  of  the  cephalic  part  are  covered 
with  white  hairs.  Above,  a  white  band  begins  between  the  mid¬ 
dle  front  eyes  and  passes  over  the  cephalic  and  thoracic  parts, 
widening  until  it  reaches  the  third  row  of  eyes  and  then  narrow¬ 
ing  slightly.  The  abdomen  has  bright  rufus  bands  in  the  mid¬ 
dle  and  on  the  sides,  alternating  with  two  longitudinal  white 
bands.  The  posterior  part  of  the  middle  rufus  band  is  marked 
with  white  chevrons.  In  the  female  the  whole  upper  surface  of 
the  abdomen  is  covered  with  mixed  gray  and  rufus  hairs,  this 
region  being  narrowed  and  somewhat  foliated  behind,  and  bound¬ 
ed  on  the  outer  sides  by  dark  bands.  The  f aloes  are  dark  and 
iridescent,  with  white  hairs  on  their  inner  edges.  The  palpi 
are  yellow  with  white  hairs,  the  tarsus  dark  in  the  male.  In 
the  female  the  legs  are  all  yellow;  in  the  male  they  are  rufus 
with  dark  rings,  the  first  pair  darkest. 

Florida. 

MENEMERUS  VITTATUS  B.  1903. 

Plate  XXXIX,  figs,  4— 4a. 

1902.  Fuentes  vittata  Banks,  5,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  590. 

Length,  $  6  mm.  Legs,  4132,  first  much  the  stoutest, 

fourth  longer  than  third  by  tarsus  and  metatarsus.  Spines, 
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tib.  I  3-3.  tib.  II  an  anterior  lateral,  a  pair  at  distal  end,  and 
one  behind,  below;  met.  I  and  II  2-2. 

Cephalothorax  ratber  low  with  cephalic  part  a  little  in¬ 
clined,  and  thoracic  part  flat  in  first  half.  Front  eyes  in  a 
slightly  curved  row,  moderately  large,  the  middle  less  than  twice 
the  lateral.  Eye-region  equally  wide  in  front  and  behind. 
Second  row  halfway  between  the  others,  third  row  narrower 
than  the  cephalothorax.  Sternum  oval,  a  little  narrowed  and 
truncated  in  front,  labium  longer  than  wide.  Coxae  I  separated 
by  width  of  labium. 

When  dry  the  integument  is  dark  brown,  blackish  in  eye-reg¬ 
ion,  with  a  thin  covering  of  white  hairs,  and  a  whitish  stripe 
on  the  middle  of  the  abdomen.  Under  alcohol  the  pattern  comes 
out  more  distinctly,  the  spider  being  gray  with  a  lighter  longi¬ 
tudinal  band  on  the  abdomen,  from  base  to  apex,  which  is  edged 
with  a  series  of  short,  pure  white  bars,  outlined  in  black.  On 
the  posterior  sides  are  some  oblique  whitish  bars.  The  first 
legs  are  brown,  with  incomplete  dark  rings,  the  others  yellow, 
with  dark  bands.  The  clypeus  has  long  white  hairs.  Mr.  Banks 
has  two  examples  from  Alberquerque,  Hew  Mexico. 

METACYRBA  P.O.P.C.  1901. 

1845.  Atttjs  Hentz,  (taeniola),  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Atttjs  Hentz,  (tseniola),  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.  II,  p.  56. 
1888.  Cyrba  P.,  (taeniola),  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  75. 

1901.  Metacyrba  P.  O.  P.  C.,  Biol.  Cent.  Am.  Arachn.,  Aran.,  II,  p.  252. 

1903.  Fuentes  E.  S.,  (tseniola),  Hist.  Nat.  Araign.,  2me  Ed.,  II,  p.  850. 

1904.  Fuentes  B.,  Proc.  Cal.  Acad.  Sci.,  3rd  Series,  III,  13,  p.  360. 

1905.  Metacyrba  B.,  Am.  Nat.,  XXXIX,  p.  322. 

Cephalothorax  low  and  flat,  sides  vertical  in  front,  and  nearly 
parallel,  widening  slightly  in  thoracic  part.  Eye-region  1-3 
wider  than  long,  equally  wide  in  front  and  behind,  occupying 
2-5  of  the  cephalothorax.  Front  eyes  in  a  straight  row,  middle 
twice  as  large  as  lateral.  Small  eyes  about  halfway  between 
the  others.  Third  row  as  wide  as  cephalothorax.  Sternum 
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narrowing  to  a  long  point  between  front  coxse,  which  are  separ¬ 
ated  by  width  of  labium.  Labium  nearly  as  wide  as  long. 
Lower  edge  of  falx  with  a  compound  tooth.  Legs  short,  first 
pair  stoutest,  especially  in  male.  Femoral  spines  poorly  devel¬ 
oped.  Tibia  and  metatarsus  I  each  with  2-2  below. 

METACYRBA  T^ENIOLA  H.  1845. 

Plate  XXXIX,  figs.  5— 5a.  Plate  XL,  fig.  4. 

1845.  Attus  t^niola  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  Y. 

1875.  Attus  t^niola  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  56. 
1888.  Cybba  t^eniola  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  75. 

1901.  Metacybba  t^eniola  F.  O.  P.  C.,  Biol.  Cent.  Am.  Arachn.,  Aran., 
II,  p.  252. 

1904.  Metacybba  simllis  B.,  Proc.  Cal.  Acad.  Sci.,  3rd  Series,  III,  13, 
p.  360. 

Length,  $  4-7  mm.  $  6-9  mm.,  largest  in  the  south.  Legs, 
$  2  4123,  first  pair  much  the  stoutest,  especially  in  males, 

tibia  and  patella,  in  male,  with  a  short  fringe  of  hairs.  Spines, 
S  2  ,  tib.  and  met.  I  2-2  below,  tib.  II  1  below,  nearer  dis¬ 
tal  than  proximal  end,  met.  II,  below,  with  a  pair  and  one  far¬ 
ther  back,  or  sometimes  with  only  two  serially.  In  one  example 
there  is  a  lateral  spine  on  tibia  I.  There  are  no  developed  spines 
on  femur  I. 

The  integument  is  black  with  a  thin  covering  of  short  yellow 
and  white  hairs.  The  cephalothorax  has  a  white  line  around 
the  margin,  and  the  abdomen  has  two  lines  of  white  hairs,  more 
or  less  broken  into  abbreviated  bars,  which  become  oblique  in 
the  hinder  half.  In  similis  B.,  which  we  believe  to  be  identical 
with  tseniola,  these  lines  are  not  broken.  The  very  narrow  cly- 
peus  has  a  line  of  yellow  hairs  under  the  eyes  and  a  short  yellow 
fringe,  with  a  black  space  between.  The  short  and  vertical 
falces  are  black.  The  first  legs  excepting  the  two  distal  joints, 
and  the  femora  of  the  other  legs,  are  black  or  sometimes  (espec¬ 
ially  in  the  female),  brown,  the  other  joints  being  much  lighter. 
The  fringe  on  the  first  leg  is  dark  brown. 
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This  species  is  reported  from  New  York,  Pennsylvania,  South 
Carolina,  Georgia,  Florida,  Alabama,  northern  Louisiana, 
Texas,  Wisconsin  and  California,  as  well  as  from  Mexico. 

Cambridge  says  that  in  tseniola  the  tibia  of  the  first  leg  has 
no  spines,  or  at  most  three  on  the  outer  side.  We  find  two  pairs 
in  most  specimens,  the  inner  ones  being  less  developed  than  the 
outer.  One  example  has  only  one  spine  on  the  inner  side,  and 
another  has  three  on  the  outer  and  two  on  the  inner. 


HYCTIA  E.  S.  1876. 

Type,  Salticus  nivoyi  Lucas. 

1845.  Attus  H.,  (binus)  Jour.  Dost.  Soc.  Nat.  Hist.,  V. 

1875.  Attus  H.,  (binus)  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  54. 

1876.  Hyctia  E.  S.,  Ar.  Fr.  Ill,  p.  18. 

1888.  Hyctia  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N.  A. 
Att.  p.  79. 

1891.  Menemerus  Em.,  Trans.  Conn.  Acad.,  VIII,  New  England  Attidas, 

p.  27. 

1892.  Ictus  B.,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  76. 

1894.  Pseudicius  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p.  110. 

1894.  Hyctia  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p.  116. 

1901.  Hyctia  E.  S.,  Hist.  Nat.  Araign.  2me  Ed.,  II,  p.  609. 

1905.  Hyctia  B.,  Amer,  Nat.  XXXIX  p.  321. 

1906.  Hyctta  B.,  Proc.  Ent.  Soc.  Wash.,  VII,  p.  99. 

Long,  slender  spiders,  with  the  first  pair  of  legs  plainly  stout¬ 
est.  The  cephalothorax  is  long,  low,  flat  and  narrow,  and  is 
nearly  twice  as  long  as  wide.  The  cephalic  and  thoracic  parts 
are  on  the  same  plane.  The  sides  are  vertical  and  almost  par¬ 
allel,  widening  a  little  behind  the  dorsal  eyes.  The  quadrangle 
of  the  eyes  is  1-4  wider  than  long,  and  is  equally  wide  in  front 
and  behind,  and  occupies  from  1-3  to  2-5  of  the  cephalothorax. 
The  first  row  is  straight,  or  a  little  curved,  and  the  middle  eyes 
are  almost  twice  as  large  as  the  lateral.  The  second  row  is 
about  half  way  between  the  other  two.  The  dorsal  eyes  form  a 
row  as  wide  as  the  cephalothorax  at  that  place.  The  labium  is 
longer  than  wide,  the  falces  are  vertical  and  have  a  simple  tooth 
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on  the  lower  border.  The  sternum  is  oval  and  contracted  in 
front,  where  the  coxae  are  separated  by  less  than  the  width  of 
the  labium. 

HYCTIA  PIKEI  P.  1888. 

Plate  XXXIX,  figs.  7— 7b.  Plate  XL,  figs.  8— 8b. 

1888.  Hyctia  pikei  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N. 
A.  Att.  p.  79. 

1894.  Hyctia  pikei  P.  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p.  116. 

Length,  $  7-8.2  mm.,  $  8-9.5  mm.  Legs,  8  2  1423. 
Spines,  8  and  2  ,  tib.  I  4-4,  and  1  ant.  lat. ;  met.  I  2-2 ;  tib. 
II  1-1,  and  1,  1,  underneath ;  met.  II  2-2 ;  pat.  I  1. 

The  male,  when  fresh,  has  the  entire  body,  in  the  middle, 
black,  and  snow-white  stripes  on  each  side,  from  the  end  of  the 
abdomen  to  the  end  of  the  palpi.  Sides  of  cephalothorax  pale, 
lower  margin  edged  with  black;  sides  of  abdomen  darkish, 
falces  dark  brown,  coxse  and  venter  yellowish.  First  pair  of  legs 
much  the  stoutest  and  dark  brown,  other  legs  yellow. 

The  female  is  much  like  the  male  but  lighter  in  color;  the 
central  band  on  the  abdomen  is  dark  brown,  the  sides  lighter, 
but  not  white. 

In  some  males  there  are  three  pairs  of  white  bars  running 
into  the  middle  black  band  of  the  abdomen ;  the  bars  point  for¬ 
ward.  Possibly  these  bars  are  always  present  unless  rubbed  off. 

The  species  is  easily  distinguished,  as  the  abdomen  is  more 
than  three  times  as  long  as  wide.  Pobusta,  its  first  cousin,  is 
not  found  in  the  eastern  or  middle  states,  having  been  reported, 
so  far,  only  from  Arizona  and  California. 

The  species  ranges  through  Hew  York,  Pennsylvania,  Mas¬ 
sachusetts,  Kansas,  Nebraska,  Hew  Mexico,  Florida,  South  Car¬ 
olina,  Georgia. 
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HYCTIA  ROBUSTA  BANKS.  1906. 

Plate  XXXIX,  fig.  6. 

1906.  Hyctia  robusta  $  Bnks.,  Proc.  Ent.  Soc.  Wash.  VII,  Nos.  2-3, 
p.  99. 

Length,  2  8.5  to  11  mm.  Spines,  tib.  I  4-4,  1  a.  1.  met.  I 
2-2 ;  tib.  II  1-1  and  1,  1,  underneath,  and  1  a.  1. ;  sometimes 
there  are  2-2  and  1  under  tib.  II ;  met.  II  2-2,  pat.  I  1  a.  1. 
Legs,  1432. 

Our  specimens  are  rubbed,  but  the  cephalothorax  is  yellowish, 
darker  in  the  eye-region,  the  whole  seems  to  have  been  covered 
with  white  hairs  with  a  few  red  ones  mixed  in.  The  abdomen 
has  a  medium  longitudinal  band  of  greyish-white  hairs,  on  either 
side  of  which  are  dark  stripes,  the  outer  sides  are  grey,  the  ven¬ 
ter  and  sternum  pale.  The  legs  are  yellow,  in  some  specimens 
the  first  pair  is  darker,  especially  at  the  distal  ends  of  the  joints. 
The  palpi  are  pale  yellow  with  a  black  line  on  each  side  begin¬ 
ning  at  the  patella.  There  is  a  tuft  of  black  hairs  behind  each 
lateral  eye.  The  abdomen  is  three  times  as  long  as  wide.  This 
is  a  larger  and  hairier  species  than  H.  Pikei  and  has  white  in 
the  middle  of  the  abdomen  where  pikei  has  dark  brown.  It  is 
most  like  IT.  bina,  but  is  larger,  bina  having  the  abdomen  only 
twice  as  long  as  wide.  Mr.  Banks  had  the  type  from  Arizona. 
Our  specimens  came  from  Claremont,  California. 


HYCTIA  BINA  H.  1845. 

Plate  XXXIX,  figs.  8— 8d. 

1845.  Attus  binus  $  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Attus  binus  5  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.  II,  p.  54. 

1888.  Not  M.  paykullii  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  84. 

1891.  Menemerus  binus  $  Em.,  Trans.  Conn.  Acad.  VIII,  New  England 
Attidse,  p.  21. 
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1892.  Icius  formosus  $  Bnks.,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  76. 

1894.  PsEUDicius  bintjs  5  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.  II,  2,  p.  110. 

Length,  $  6.5  to  10  mm.,  2  9  mm.  Spines  $  $ ,  tib.  I 
4-4,  met.  I  2-2,  tib.  II  2-2,  and  1  below,  1,  1,  ant.  lat. ;  some¬ 
times  only  1-1  under  tib.  II;  met.  II  2-2. 

Legs,  $  1432.  In  the  large  males  the  first  leg  is  elongated, 
being  longer  than  the  second  by  the  tarsus,  metatarsus,  and 
nearly  all  the  tibia,  while  in  the  smaller  forms  it  exceeds 
the  second  by  only  little  more  than  the  tarsus  and  metatarsus ;  $ 
1432.  In  both  sexes  the  first  leg  is  much  the  stoutest. 

There  are  two  forms  of  males,  the  large  form  has  the  cephalo- 
tborax  enlarged  and  widened,  and  is  much  less  Hyctia-like  in 
appearance  than  the  small  specimens.  The  general  color  of  the 
male  is  dark  brown,  with  some  bronze  on  the  top  of  the  bead  and 
more  on  the  back  of  the  abdomen.  There  are  patches  of  white 
behind  each  dorsal  eye,  and  shorter  bars  further  back  on  the 
thoracic  slope.  On  the  top  of  the  bead  just  above  the  space 
between  the  two  large  middle  eyes  is  a  short  bar  of  white.  A 
white  line  runs  around  the  lower  margin.  The  abdomen  is 
bronze-brown,  with  a  white  basal  band  extending  about  the  an¬ 
terior  end  and  reaching  one-third  of  the  way  back;  there  is  a 
white  band  on  either  side  of  the  middle  more  or  less  broken 
up  into  three  or  four  bars ;  in  some  specimens  there  are  white 
spots  lower  down  on  the  side ;  venter  pale ;  sternum  and  mouth- 
parts  dark.  First  legs  dark,  other  femora  dark  and  also  prox¬ 
imal  ends  of  tibia  and  metatarsus  of  fourth  leg,  other  joints 
of  legs  yellow.  In  some  specimens  the  legs  are  nearly  all 
dark,  except  the  posterior  patellae. 

The  female  cephalothorax  is  dark  brown  with  the  lower  edges 
yellowish.  There  is  a  white  median  longitudinal  band  on  the 
back  of  the  abdomen,  that  reaches  both  ends ;  there  is  a  black 
stripe  on  each  side  that  does  not  reach  either  end,  and  the  lower 
sides  and  venter  are  yellow,  sternum  pale,  mouth-parts  dark. 
Front  legs  orange-brown  with  spots  or  rings  near  the  distal  ends 
of  the  joints;  other  legs  yellow,  sometimes  with  indistinct 
brownish  stripes  at  the  sides. 
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Mr.  H.  Britcher,  in  his  notes,  mentions  having  taken  the 
two  sexes  together.  Maine,  Massachusetts,  Connecticut,  New 
York,  Yew  Jersey,  Illinois,  Nebraska,  Missouri,  South  Caro- 
lina,  Louisiana,  North  Carolina. 


ONONDAGA  new. 

Type,  Maevia  lineata  C.  K. 

1848.  Maevia  C.  K.,  in  part  (lineata),  Araclin.,  XIV,  p.  77. 

1883.  Attus  P.,  (quadrilineatus),  New  or  little  known  Attidae,  p.  19. 
1888.  Icius  P.,  in  part  (lineatus),  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Attidse,  p.  45. 

1891.  Menemerus  Em.,  in  part  (lineatus),  Trans.  Conn.  Acad.,  VIII. 
New  England  Attidse,  p.  21. 

1894.  Fuentes  P.,  in  part  (lineatus),  Occ.  Pap.  Nat.  Hist.  Sbc.  Wis., 
II,  2,  p.  113. 

1901.  Fuentes  E.  S.,  in  part  (lineatus),  Hist.  Nat.  des  Araign.,  2me 
Ed.,  II,  p.  850. 

1905.  Fuentes  B.,  in  part  (lineatus),  Am.  Nat.  XXXIX,  p.  321. 

Cephalothorax  low  and  nearly  flat,  with  a  transverse  groove 
behind  the  dorsal  eyes.  Sides  a  very  little  dilated  behind  the 
dorsal  eyes,  nearly  vertical  in  front,  rounded  behind ;  cephalic 
part  inclined,  thoracic  falling  slightly  in  first  half,  then  more 
steeply.  Eye-region  occupying  two-fifths  of  cephalothorax,  one- 
fourth  wider  than  long,  very  slightly  wider  behind  than  in  front. 
Eront  eyes  subtouching,  in  a  straight  row,  middle  about  twice 
as  large  as  lateral.  Second  row  a  little  nearer  the  third  than 
the  first.  Third  row  as  wide  as  the  cephalothorax.  E alces  ver¬ 
tical,  parallel,  with  a  compound  tooth  on  the  lower  margin. 
Sternum  pointed  in  front  and  behind,  nearly  as  wide  as  long. 
Eront  coxse  separated  by  less  than  the  width  of  the  labium, 
which  is  as  wide  as  long.  Tibia  of  first  leg  thickened.  Spinal 
armature,  $  and  9 ,  tib.  I  4-4,  tib.  II  1  pair  and  2  serially, 
met.  I  and  II  2-2.  All  the  spines  are  long. 

Although  this  genus  is  like  Msevia  in  the  armature  of  the 
falces  and  of  the  legs  it  differs  in  the  shape  of  the  cephalothorax. 
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ONONDAGA  LINEATA  C.  K.  1848. 

Plate  XXXIX,  figs.  9— 9e. 

1848.  IVLevia  lineata  C.  K.,  Arachn,  XIV,  p.  77. 

1883.  Attus  ;QUadbelineatus  P.,  New  or  little  known  Attidae,  p.  19. 
1888.  Ictus  lineatus  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N. 
A.  Att.,  p.  45. 

1891.  Menemerus  lineatus  Em.,  Trans.  Conn.  Acad.,  VIII,  p.  21. 

1895.  Icius  lineatus  Banks,  Jour.  N.  Y.  Ent.  Soc.,  Ill,  2,  p.  92. 

1904.  Fuentes  lineatus  Banks,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  139. 

Length,  3  4  mm.,  $  4-5.3  min.  Legs,  3  1423,  $  4123. 
First  legs  much  thickened. 

Small  spiders  marked  with  two  longitudinal  lines  on  the  dor¬ 
sum  of  the  abdomen,  and  two  others  on  the  sides.  The  latter 
are  so  low  down  on  the  sides  that  only  their  anterior  ends  are 
seen  from  above. 

The  color  of  the  female  is  brown,  the  male  is  much  lighter. 
The  white  lines  on  the  abdomen  have  their  edges  very  dark.  The 
eye-region  is  black  covered  with  yellowish  and  white  hairs. 
The  thoracic  part  brown  in  the  female,  testaceous  in  the  male, 
though  the  depth  of  color  varies  in  different  specimens.  The 
thoracic  part  and  also  the  abdomen  are  thinly  covered  with  yel¬ 
low  and  white  hairs.  The  legs  in  the  female  are  brown,  in  the 
male  light  yellow,  except  the  tibia  of  the  first,  which  is  brown 
and  in  striking  contrast  with  the  other  joints  of  the  leg;  some 
of  the  other  joints  have  narrow  dark  rings. 

Mr.  Banks  reports  this  spider  from  Long  Island,  K.  Y.,  and 
Bunnymede,  Florida  ;  Mr.  Emerton,  from  Massachusetts,  and 
we  have  it  from  Wisconsin,  Kansas,  Pennsylvania,  Georgia  and 
Labrador  (Britcher  Collection). 

PSEUDICIUS  E.  S.  1885. 

Type,  Aranea  encarpata  Wlk.  1802. 

1885.  Pseudicius  E.  S.,  Bull.  S'oc.  Zool.  Fr.,  p.  28. 

1888.  Icius  P.,  (piraticus),  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  49. 
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1894.  Pseudicius  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p.  109. 

1894.  Spadera  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p.  117. 

1895.  Icius  B.,  (monticola),  Can.  Ent.,  p.  98. 

1901.  Paramarpissa  F.  O.  P.  C.,  Biol.  Cent.  Am.,  Arachn.  Aran.,  II, 

p.  252. 

1902.  Marpissa  B.,  (albopilosa),  Proc.  U.  S.  Nat.  Mus.,  XXY,  p.  219. 

1904.  Eremattus  B.,  Jour.  N.  Y.  Ent.  Soc.,  XII,  p.  117. 

1905.  Eremattus  B.,  Am.  Nat.,  XXXIX,  p.  320. 

Cephalothorax  rather  low  and  flat,  narrow  in  front,  widest  in 
the  middle  (monticolus)  or  behind  (siticulosus,  piraticus).  Eye 
region  occupying  about  2-5  of  the  cephalothorax,  equally  wide 
in  front  and  behind  or  (monticolus)  a  little  wider  behind.  Front 
eyes  in  a  straight  row,  the  middle  less  than  twice  as  large  as 
the  lateral.  Second  row  a  little  nearer  the  first  than  the  third. 
Third  row  nearly  as  wide  as  the  cephalothorax.  Sternum 
rounded  in  piraticus,  truncated  in  monticolus,  and  much  atten¬ 
uated  in  siticulosus.  Front  coxae  separated  by  more  than  the 
width  of  the  labium  in  monticolus,  by  less  in  the  other  species. 
Labium  plainly  longer  than  wide.  First  leg  enlarged,  with  tibia 
cylindrical.  Tibiae  of  first  and  second  with  scanty  unpaired 
spines,  excepting  tibia  of  first  in  siticulosus. 

This  genus  is  represented  by  three  species  from  Colorado, 
Texas  and  California. 

PSEUDICIUS  MONTICOLUS  BANKS  1895. 

Plate  XL,  figs.  5 — 5a. 

1895.  Icius  monticola  Banks  J1,  Canadian  Entomologist,  1895,  p.  98. 

$  .  Length,  4  mm.  Legs,  1432,  first  pair  stoutest.  Tibia  I 
with  1  spine  on  anterior  side,  below,  and  1,  1,  on  posterior  side, 
below ;  tibia  II  1  spine  below,  met.  I  and  II  2-2. 

“The  cephalothorax  is  red-brown,  black  on  margin  and  in  eye- 
region,  clothed  with  white  scales ;  a  median  row  of  stiff  bristles 
just  above  the  anterior  eyes.  Legs  yellow-brown,  the  femora 
darker,  on  the  posterior  pairs  a  black  ring  at  base  of  tibia,  meta¬ 
tarsus  and  tarsus;  clothed  with  long  black  hairs  and  shorter 
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white  scales ;  palpi  red-brown,  clothed  with  white  scales,  sternum 
dark  red-brown;  abdomen  blackish  (but  somewhat  discolored), 
clothed  above  with  white  scales,  and  below  with  fine  hairs.” 
We  quote  the  color  description  from  the  author. 

Mr.  Banks,  near  Livermore,  Colorado. 

PSEUDICIUS  PIRATICUS  P.  1888. 

Plate  XXXIX,  figs.  10— 10b. 

1888.  Ioius  pibaticus  P.  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att,  p.  49. 

1894.  Pseudicius  pibaticus  P.  <$,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2, 

p.  110. 

1901.  Pabamabpissa  tibialis  F.  O.  P.  C.  <$,  Biol.  Cent.  Am.  Arachn, 

Aran.,  II,  p.  252. 

1902.  Mabpissa  albopilosa  B.  $,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  219. 
1904.  Eremattus  alropilosus  B.  $,  Jour.  N.  Y.  Ent.  Soc.,  XII,  p.  117. 

Length,  8  7  mm.,  2  7.2  mm.  Legs,  8  1432,  2  4132,  both 
sexes  with  first  leg,  especially  tibia,  much  thickened,  with  un¬ 
usually  short  terminal  joints,  and  with  a  heavy  white  fringe 
below.  Spines,  8  2 ,  tib.  I  1  short  stout  anterior  lateral  to¬ 
ward  tip,  tib.  II  none,  met.  I  and  II  2-2,  those  of  front  row 
short  and  thick. 

In  the  male  the  cephalothorax  is  dark,  with  a  covering  of 
white  hairs  above,  and  a  white  spot  above  the  front  row  of  eyes. 
The  sides  are  black  with  a  white  line  on  the  margin.  There  are 
reddish  rings  around  the  front  eyes  and  the  clypeus  is  covered 
with  red  and  white  hairs.  The  abdomen  is  black  with  a  wide 
central  longitudinal  band,  white,  and  with  white  on  the  lower 
sides.  Under  side  with  white  hairs.  The  first  legs  are  black 
with  heavy  white  fringes,  the  others  brown  with  white  hairs. 

'  Our  female  specimens  are  in  poor  condition.  When  dry,  the 
cephalic  plate  is  gray,  with  a  white  spot  in  the  middle,  over  the 
eyes,  and  marked  with  diagonal  bands  of  a  bright  reddish  color. 
The  sides  and  back  are  gray,  and  the  clypeus  has  long  white 
hairs.  The  abdomen  is  gray  with  a  branching  dark  line  down 
the  middle  and  rather  indistinct  white  and  dark  oblique  bars 
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on  the  sides.  The  underside  is  covered  with  white  hairs.  The 
first  leg  is  shaped  as  in  the  male,  hut  the  color  is  brown  with  a 
dark  band  running  along  the  outer  side,  and  a  similar  band  on 
the  inner  side  of  tibia  and  patella.  The  leg  is  covered  with 
short  scale-like  white  hairs,  and  has  a  row  of  black  hairs  above, 
and  some  long,  soft,  white  hairs  beneath.  The  other  legs  are 
lighter  brown  with  dark  bands  on  the  sides  and  many  long  black 
and  white  hairs.  The  palpus  is  light  brown  covered  with 
white  hairs,  and  having  a  bunch  of  black  hairs  under  the  tarsus. 

Mr.  Banks  has  this  species  from  Arizona  (Williams),  and  we 
have  several  specimens  from  Austin,  Texas. 

PSEUDICIUS  SITICULOSUS  n.  sp. 

Plate  XXXIX,  figs.  11— 11a. 

$  .  Length  7  mm.  Legs,  1423,  first  pair  with  femur  patella 
and  tibia  much  enlarged.  Tibia  of  first,  with  three  pairs  of 
spines,  those  of  the  anterior  much  shorter  than  those  of  the  pos¬ 
terior  row;  tibia  of  second  with  two  fine,  small  spines,  one  at 
each  end ;  metatarsi  of  first  and  second  with  two  pairs. 

This  spider  seems  to  belong  to  the  genus  Pseudicius  in  spite 
of  the  fact  that  it  has  six  spines  under  the  tibia,  of  the  first  leg. 
Our  specimen  is  rubbed. 

The  cephalothorax  is  brown,  darkest  in  the  eye-region,  and 
seems  to  have  been  covered  with  white  hairs.  The  abdomen  is 
reddish-brown,  this  color  being  broken,  on  the  dorsum,  into  four 
pairs  of  somewhat  quadrate  spots  by  a  median,  branching,  white 
band.  The  sides  are  covered  with  white  hairs.  The  under¬ 
parts  are  light.  The  legs  and  palpi  are  light  yellow. 

We  have  a  single  female  from  Owen’s  Lake,  California. 

ICIUSi  E.  S.  1874. 

Type,  Iceltjs  notabilis  C.  K. 

1845.  Attus  H.,  (elegans  $,  superciliosus  <$),  Jour.  Bost.  Soc.  Nat.  Hist. 

y. 

1846.  Iceltjs  C.  K.,  (notabilis),  Arachn.,  XIII,  p.  174. 

1848.  Maevia  C.  K.,  (cristata  <£),  Arachn.,  XIV,  p.  70. 
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1874.  I  crus  E.  S.,  Ar.  Fr.,  Ill,  p.  54. 

1875.  Attus  H.,  (elegans  $,  superciliosus  <$),  Wis.  Acad.  Sciences,  Arts 

and  Letters,  VII,  N.  A.  Att.,  p.  37. 

1888.  Dendryphantes  P.,  (elegans  $),  Wis.  Acad.  Sciences,  Arts  and 
Letters,  VII,  N.  A.  Att.,  p.  37. 

1891.  Icius  E.,  (elegans,  Hartii,  formicarius),  Trans.  Conn.  Acad.,  VIII, 
p.  15-17. 

1894.  Dendryphantes  Cock.,  (vitis),  Entomologist,  p.  207. 

1894.  Icrus  P.,  (Wickhamii),  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p. 

109. 

1895.  Icius  B.,  (sexmaculatus,  similis),  Can.  Ent.  p.  100. 

1901.  Tutelina  E.  S.,  Hist.  Nat.  Araign.,  2me  Ed.,  II,  p.  554. 

1905.  Tutelina  B.  Am.  Nat.  XXXIX,  p.  322. 

Cephalothorax  not  very  high  and  only  slightly  convex,  usually 
inclined  in  both  directions  from  the  dorsal  eyes,  sometimes  level 
for  a  short  distance  in  the  anterior  thoracic  part  (vitis,  similis 
2  ).  Sides  usually  nearly  parallel,  sometimes  rounded  out  a 
little  behind  the  dorsal  eyes  (Wickhamii,  exornatus,  formicar¬ 
ius,  vitis).  Eye-region  about  1-3  wider  than  long,  occupying 
about  2-5  of  the  cephalothorax,  wider  behind  than  in  front. 
Eront  eyes  in  a  straight  or  slightly  curved  row  (plainly  curved 
in  the  males  of  elegans  and  similis).  Middle  eyes  about  twice 
as  large  as  laterals.  Second  row  nearer  the  first  than  the  third 
(formicarius,  Wickhamii)  or  halfway  between.  Dorsal  eyes 
forming  a  row  as  wide  or  nearly  as  wide  as  the  cephalothorax, 
sometimes  very  large  (sexmaculatus).  Abdomen  usually  long, 
slender  and  cylindrical.  Sternum  oval,  rounded  or  truncated 
in  front.  Coxse  of  first  pair  separated  by  width  of  labium  ex¬ 
cept  in  exornatus.  Labium  not  much  longer  than  wide.  Ealces 
usually  vertical,  sometimes  directed  forward  (vitis  $  )  ;  lower 
margin  with  a  single  conical  tooth  except  in  Wickhamii ,  which 
has  the  compound  tooth  characteristic  of  the  Eissidentati.  Legs, 
8  1423,  $  4123,  first  pair,  at  least  the  femur,  enlarged,  often 
marked  with  longitudinal  dark  lines.  Hairs  and  scales  very 
small,  often  iridescent,  showing  many  colors,  although  in  some 
species  the  colors  are  dull.  Spiders  rather  small. 
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Key  to  Icius. 


MALES. 


Abdomen  iridescent  or  metallic . 

Abdomen  not  iridescent  nor  metallic* 


2  j  Conspicuous  tufts  over  the  front  eyes 
‘  No  tufts  over  front  eyes  . 


A  black  spot  and  a  tuft  of  black  hairs  at  distal  end  of 

tibia  I.  Tube  of  palpus  slender  .  elegans 

No  black  spot  nor  tuft  on  tibia  I.  Tube  of  palpus  stout. .  similis 

4  f  Falces  vertical,  without  apophysis  .  5 

*  l  Falces  obliquely  directed,  with  an  apophysis  below . vitis 

f  Falx  with  a  compound  tooth  on  lower  margin.  First  leg 
with  only  the  femur  enlarged.  Tube  of  palpus  long, 
curved  on  itself.  Rings  of  red  hairs  around  front  eyes. 

5  ^  From  the  Bahamas  and  Florida  .  Wickhamii 

Falx  with  a  single  conical  tooth  on  lower  margin.  First 

leg  with  femur  patella  and  tibia  enlarged.  Tube  of 
palpus  of  ordinary  form.  No  red  hairs  around  eyes..  6 

g  (  Tibia  I  with  a  fringe  of  stiff  brown  hairs .  Hartii 

(  Tibia  I  not  fringed.  Legs  lineate  .  formicarius 

f  Abdomen  reddish  brown  with  six  white  spots.  Tube  of 
|  palpus  thickened  but  not  truncated.  Tib.  I  not  fringed 

7  .  sexmaculatus 

I  Abdomen  gray  with  white  border  and  indistinct  bars.  Tube 
l  of  palpus  blunt,  truncated.  Tib.  I  fringed  . Hartii 


FEMALES. 

Tibia  I  not  fringed.  Abdomen  iridescent  .  2 

Tibia  I  plainly  fringed.  Abdomen  gray  or  slightly  metal¬ 
lic;  or  tibia  I  not  fringed,  abdomen  dark  with  white 
spots .  6 


Abdomen  with  a  white  band  around  front  end 
Abdomen  lacking  white  band . 


3  i 

t 


r 

5  \ 

I 

l 

f 

6  \ 

t 


No  white  on  abdomen  except  the  basal  band.  Legs  with 

longitudinal  stripes  . elegans 

One  or  two  pairs  of  oblique  or  curved  white  bands  on  sides 

behind  middle.  Legs  without  stripes  .  vitis 

Eye-region  with  bright  green  scales.  Legs  without  stripes 

.  exornatus 

Eye-region  not  so  brilliant.  Legs  striped .  5 

White  longitudinal  stripes,  two  above  and  one  below,  with 
dorsal  and  anterior  black  stripes,  on  first  leg,  extend¬ 
ing  on  to  femur.  Epigynum  deeply  notched  ....  formicarius 
Only  one  dorsal  black  line  on  first  leg,  not  visible  on  femur 

Epigynum  scarcely  notched  . similis 

Abdomen  not  metallic,  with  four  longitudinal  lines  of 

white  dots.  Tibia  I  not  fringed  .  versicolor 

Abdomen  sometimes  metallic,  marked  with  a  white  border 

broken  into  bars.  Tibia  I  with  fringe  .  Hartii 


*  As  Hartii  is  SQmetimes  metallic  and  sometimes  not  metallic,  it  is  taken 
out  under  both  headings. 
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ICIUS  SIMILIS  B.  1895. 

Plate  XLI,  figs.  2— 2c. 

1891.  Icius  elegans  E.,  (dark  variety),  Trans.  Conn.  Acad.  VIII,  p.  16. 
1895.  Icius  similis  B.,  $,  Can.  Ent.,  p.  100. 

Length,  $  4.5  mm.,  9  5.5  mm.  Legs,  $  1423,  $  4123, 
slender,  with  longitudinal  stripes,  femur  I  slightly  enlarged  in 
both  sexes,  tibia  I  in  male  with  black  hairs  throughout  its  length. 
Spines  S  $  ,  tib.  I  2-2  or  1-1  and  1  behind,  tib.  II  2  below, 
serially ;  met.  I  and  II  2-2,  all  small  and  fine. 

This  is  an  iridescent  spider,  with  tufts  over  the  eyes  in  the 
male,  as  in  elegans.  The  two  species  are  nearly  alike,  differ¬ 
ing  only  in  the  following  particulars.  In  the  male  the  tibia 
of  the  first  leg  is  spined  differently,  has  no  dark  spot  at  the  end, 
and  the  hairs  grow  throughout  the  length  of  the  joint;  the  color 
on  the  sides  of  the  cephalothorax,  below  the  eyes,  is  darker, 
lacking  the  red  tinge  of  elegans ;  and  the  palpus  is  distinct,  with 
a  much  thicker  tube.  In  the  female  the  color  of  the  body  is 
darker,  the  femur  of  the  first  leg  is  lighter,  there  is  no  white 
basal  band  on  the  abdomen,  and  the  epigynum  is  different.  We 
have  some  males  which  have  the  hairs,  throughout  the  length  of 
the  first  leg,  white. 

This  is  the  most  widely  distributed  of  all  the  species  of  Icius. 
Mr.  Emerton  has  it  from  the  Adirondacks  (Hew  York)  and  the 
White  Mountains  (Hew  Hampshire),  Mr.  Banks,  from  Colo¬ 
rado,  Hew  Mexico  and  Washington,  and  we  have  found  it  in 
Wisconsin  and  in  Victoria,  British  Columbia. 

ICIUS  ELEGANS  H.  1845. 

Plate  XLI,  figs.  1— Id. 

1845.  Attus  elegans  $,  Attus  superciliosus  H.,  Jour.  Bost.  Soc. 
Nat.  Hist.  V. 

1848.  Maevia  cristata  g  C.  K.,  Arachn.,  XIV,  p.  70. 

1875.  Attus  elegans  $,  Attus  superciliosus  H.,  Occ.  Pap.  Bost.  Soc. 
Nat.  Hist.,  II,  pp.  56,  68. 
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1888.  Dendkyphantes  elegans  g  $  P.,  Trans.  Wis.  Acad.  Sciences, 
Arts  and  Letters,  VII,  N.  A.  Att.,  p.  37. 

1891.  Icius  elegans  E.,  Trans.  Conn.  Acad.,  VIII,  p.  15. 

1901.  Ttjtelina  elegans  E.  S.,  Hist.  Nat.  Araign.  2me  Ed.,  II,  p.  554. 

Length,  8  4.3  mm.,  $  5.5  mm.  Legs,  8  1423,  2  4123, 
delicate,  with  longitudinal  stripes,  femur  I  slightly  enlarged  in 
both  sexes,  tibia  I  in  male  with  black  spot  and  tuft  of  black 
hairs  at  distal  end.  Spines  8  $  ,  tib.  I  3-3,  tib.  II  2  below, 
serially;  met.  I  and  II  2-2. 

Both  sexes  are  brilliantly  iridescent,  but  the  female  is  darker 
than  the  male.  In  the  male  the  integument  of  the  eye-region 
and  of  the  abdomen  is  black,  while  the  sides  and  thoracic  part 
of  the  cephalothorax  are  brown,  the  whole  body  being  covered 
with  greenish-yellow,  metallic  scales.  On  the  front  of  the  ce¬ 
phalic  plate  are  long  tufts  of  hairs,  sometimes  black  and  yellow, 
sometimes  whitish,  which  curve  inward  and  forward.  Around 
the  lower  margin  of  the  cephalothorax  is  a  pure  white  band, 
continuous  behind,  but  stopping  in  front  under  the  lateral  eyes 
of  the  first  row.  The  abdomen  is  without  bands  or  spots.  The 
legs  and  palpi  are  pale,  the  legs  with  a  black  longitudinal  line 
above,  sometimes  lacking  on  the  tarsi,  most  conspicuous  and 
heavy  on  the  tibia  of  the  first,  which  has  also  an  inky  black 
spot  on  the  inner  side  of  the  distal  third,  from  which  grows  a 
fringe  of  black  hairs.  The  clypeus  and  falces  are  brown,  cov¬ 
ered  with  scales  like  those  on  the  body.  The  venter  is  black 
covered  with  the  same  yellow  scales. 

In  the  female  the  color  of  the  integument  is  like  that  of  the 
male,  but  the  scales  which  clothe  the  body  are  rosy-purple,  green, 
and  gold.  The  white  band  on  the  cephalothorax  is  present  and 
also  a  white  basal  band  on  the  abdomen.  The  legs  are  like  those 
of  the  male  except  that  the  femur  of  the  first  is  nearly  all  black, 
and  that  the  tibia  of  the  first  lacks  the  black  spot  and  the  fringe. 

The  clypeus  and  falces  have  iridescent  scales.  The  palpus 
has  the  proximal  two  joints  dark  brown  and  the  distal  joints 
white. 

The  falces  are  small  and  the  fang  short,  especially  in  the  fe¬ 
male.  The  sternum  is  pointed  behind  and  truncated  in  front. 


34— s.  &  A. 
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I.  elegans  is  found  in  Maine,  New  Hampshire,  Massachusetts, 
New  York  (Mr.  Banks  has  it  from  Long  Island),  Florida,  Illi¬ 
nois,  Wisconsin  and  Nebraska.  In  Wisconsin  it  matures  about 
July  10,  and  for  from  ten  days  to  two  weeks  it  is  very  common. 
We  have  taken  large  numbers  on  the  hazel  hushes. 

ICIUS  FORMICARIUS  E.  1891. 

Plate  XL,  figs.  7 — 7a.  Plate  XLI,  figs.  3 — 3a. 

1891.  Icius  formicarius  E.  5,  Trans.  Conn.  Acad.  VIII,  p.  17. 

Length,  $  4  mm.,  $  5  mm.  Legs,  $  1423,  $  4123,  first 
pair  scarcely  thicker  than  the  others,  all  striped.  Spines,  $  $ 
tib.  I  3-3,  tib.  II  1  pair  and  two  behind,  serially,  met.  I  2-2, 
met.  II  1  pair  and  1  behind. 

This  is  a  dark  spider,  and  looks  very  much  like  an  ant. 

The  cephalothorax  and  abdomen  are  dark  with  iridiscent 
greenish  scales.  There  is  a  white  marginal  band  on  the  thorax. 
The  legs  are  black  with  white  stripes,  two  on  the  sides  and 
one  below.  The  palpus  is  dark  with  a  white  line  within  and  an 
indistinct  light  line  on  the  outside. 

The  sides  of  the  cephalothorax  are  nearly  parallel,  and  both 
cephalothorax  and  abdomen  are  more  rounded  than  is  usual. 

Mr.  Emerton  had  only  the  female,  from  Connecticut  and 
Massachusetts,  but  Miss  Bryant  has  recently  found  the  male  and 
female,  with  cocoon  and  eggs,  under  a  stone,  in  Boston.  Mr. 
Banks  has  it  from  New  York  (Long  Island). 

ICIUS  HARTII  E.  1891. 

Plate  XLI,  figs.  5— 5d. 

1891.  Icius  Hartii  E.  Trans.  Conn.  Acad.  VIII,  p.  17. 

Length,  S  5.5  mm.,  $  7  mm.  Legs,  $  1423,  $  4123,  first 
pair,  in  both  sexes,  plainly  the  stoutest,  with  a  short  stiff  fringe 
on  the  tibia,  which  extends,  in  the  male,  on  to  the  distal  end  of 
the  patella.  Spines,  S  $  ,  tib.  I  and  II  3-3,  met.  I  and  II  2-2. 
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This  species  is  unusually  low  and  flat.  The  figures  drawn  by 
Mr.  Emerton  are  excellent,  except  that  in  more  perfect  specimens 
than  he  used  there  are  white  scaly  hairs  over  the  front  eyes, 
and  around  the  margin  of  the  cephalothorax,  and  that  the  male 
as  well  as  the  female  has  an  encircling  band  of  these  scales,  brok¬ 
en  into  bars,  on  the  abdomen.  In  life  the  colors  are  as  he  des¬ 
cribes  them,  the  cephalothorax  brown  with  a  covering  of  gray 
hairs,  the  abdomen  dark  gray  with  white  border.  After  being 
in  alcohol  for  a  time,  the  white  markings  grow  indistinct,  and 
the  scales  on  the  thorax  and  the  middle  of  abdomen  become  me¬ 
tallic.  The  metallic  appearance  is  more  distinct  when  the  white 
marks,  which  are  made  up  of  elongated  scales,  are  rubbed  off. 
The  first  leg  is  brown,  darker  than  the  others,  with  the  meta¬ 
tarsus  and  tarsus  lighter  colored.  The  other  legs  are  light 
brown,  darkened  a  little  at  the  ends  of  the  joints,  and  having, 
on  the  femora,  fine,  dark,  longitudinal  lines.  All  the  legs  have 
a  good  many  white  scales.  The  fringe  on  the  tibia  of  the  first 
is  light  brown.  The  palpi  are  brown  with  white  scales,  which 
also  grow  on  the  upper  part  of  the  falces. 

This  species  is  found  in  Massachusetts,  Hew  York  (Long  Is¬ 
land,  Mr.  Banks),  Wisconsin  and  Nebraska. 

ICIUS  VITIS  COCK.  1894. 

Plate  XL,  fig.  11.  Plate  XLI,  fig.  7. 

1894.  Dendryphantes  yitis  Cock.,  $  5,  Entomologist,  p.  207. 

Length,  8  3.5  mm.,  ?  4.5  mm.  Legs,  8  1423,  9  4123, 
those  of  the  first  pair  plainly  thickened  in  both  sexes.  Spines, 
8  tib.  I  3-3,  not  in  pairs,  those  on  the  front  side  crowded  into 
the  distal  half  of  the  joint,  tib.  II  1  pair  and  2  behind,  ser¬ 
ially,  and  1  anterior  lateral,  met.  I  2-2,  met.  II  1  pair  and  1 
behind ;  9  tib.  I  3-3,  tib.  II  3  serially,  below,  met.  I  2-2,  met. 
II  1  pair  and  1  behind.  Falces  in  male  directed  forward,  with 
long  curved  fangs,  and  with  an  apophysis  below. 

The  colors  of  the  male  and  female  are  similar  but  the  male  is 
darker,  and  the  female  has  more  rose  color  in  the  metallic  scales. 


502  Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 

The  cephalothorax  has  golden  scales  above  and  on  the  sides  and 
a  white  marginal  band  which  extends  from  front  to  back  in  the 
female,  but  in  the  male  is  limited  to  the  thoracic  part.  Just  be- 
hind  each  dorsal  eye  is  a  whitish  spot.  The  clypeus,  and  the 
upper  part  of  the  falces  have  long,  yellowish-white  scales.  The 
abdomen  is  covered  with  golden  scales.  There  is  a  white  band 
around  the  front  part,  which  runs  back  on  the  sides  to  near  the 
spinnerets,  where  it  ends  in  a  curved  white  band  which  runs  up 
on  to  the  back.  In  some  specimen  especially  in  females  not 
quite  mature,  there  is  a  second  pair  of  white  curved  bands  on 
the  sides,  just  back  of  the  middle.  In  the  female  the  legs  and 
palpi  are  light  brown.  In  the  male  the  first  leg  is  dark  except¬ 
ing  the  tarsus,  which  is  yellow,  the  patella  and  tibia  having  a 
line  of  white  scales  along  the  inner  face.  The  other  legs  have 
the  femur  and  tibia  dark,  the  patella  brown,  the  metatarsus  yel¬ 
low  with  a  black  ring  at  the  distal  end  and  the  tarsus  yellow. 
The  palpus  is  black. 

This  species  has  been  reported  from  Kansas,  Colorado,  Utah, 
Arizona,  Kew  Mexico,  Texas,  and  California. 

ICIUS  WICKHAMII  P.  1894. 

Plate  XLI,  figs.  8— 8b. 

1894.  Icius  wickhamii  P.  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p.  109. 

1895.  Icius  floridanus  B.  Can.  Ent.,  p.  100. 

3  .  Length  3  mm.  Legs,  1423,  femur  I  enlarged,  tibia  and 
patella  I  not  much  stouter  than  the  same  joints  in  other  legs. 
Spines,  tib.  I  3-3,  on  the  distal  two-thirds,  met.  I  2-2.  The 
spines  on  the  second  leg  are  transparent,  and  difficult  to  see. 

This  is  the  smallest  and  most  delicately  formed  species  that 
we  have  in  the  genus  Icius,  and  is  distinguished  from  all  others 
by  the  compound  tooth  on  the  lower  margin  of  the  falx.  The 
general  ground  color  is  dark,  and  the  cephalothorax  has  no  mar¬ 
ginal  band.  In  our  specimens  the  scales  are  much  rubbed,  but 
there  are  a  few  left  of  a  slightly  metallic  silvery  color,  both  on 
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cephalothorax  and  abdomen.  The  front  eyes  are  surrounded 
by  rings  of  red  hairs.  The  abdomen  has  a  white  basal  band. 
The  falces,  palpi  and  femora  of  the  first  legs  are  bright  reddish- 
brown.  The  rest  of  the  first  leg  is  lighter  brown,  and  the  other 
pairs  are  pale,  all  marked  with  two  longitudinal  black  stripes 
from  the  beginning  of  the  patella  to  the  end  of  the  metatarsus. 
The  tube  of  the  palpus  is  curved  on  itself. 

Mr.  Banks  has  found  this  species  in  Florida.  We  have  it 
only  from  the  Bahamas. 

ICIUS  SEXMACULATUS  B.  1895. 

Plate  XL,  figs.  6 — 6a.  Plate  XLI,  fig.  10. 

1895.  Icius  sexmaculatus  B.  Can.  Ent.,  p.  100. 

2  .  Length  3.5  mm.  Legs,  1423,  first  pair  plainly  the  thick¬ 
est.  Spines,  tib.  I  3-3,  met.  I  2-2,  tib.  II  1  below,  met.  II  1 
pair  and  one  behind,  all  long,  especially  those  on  met.  I. 

Our  specimen  is  rubbed  nearly  bare.  The  eye-region  is  black 
with  a  few  reddish  hairs.  The  sides  and  thoracic  part  are 
brown,  with  no  marginal  band.  The  abdomen  is  light  brown  with 
six  white  spots,  two  at  the  front  end,  two  larger,  and  obliquely 
directed,  at  the  middle,  and  two  smaller  ones  farther  back.  Be¬ 
tween  the  white  spots,  on  the  hinder  half  of  the  dorsum,  are 
three  white  chevrons.  The  palpi  and  front  legs  are  bright-red¬ 
dish  brown  banded  with  dark  brown.  The  other  legs  are  pale 
with  blackish  streaks,  like  interrupted  lines,  along  the  sides. 
The  venter  is  pale,  with  two  longitudinal  dark  bands. 

The  front  lateral  and  dorsal  eyes  are  unusually  large  for 
Icius,  and  the  front  row  is  straight. 

Reported  from  the  District  of  Columbia,  and  Louisiana. 

ICIUS  VERSICOLOR  n.  sp. 

Plate  XLI,  figs.  4 — 4a. 

$  .  Length  7  mm.  Legs,  4132,  first  pair  much  the  stoutest. 
Spines,  tib.  I  3-3,  tib.  II  1-1,  met.  I,  II  2-2.  There  seems  to 
have  been  an  unpaired  spine,  further  back,  under  the  tibia  of 
the  second,  but  in  our  example  it  is  broken. 
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The  single  specimen  is  unfortunately  rubbed.  The  cephalo- 
thorax  was  probably  covered  with  white  hairs  growing  on  a 
dark  skin.  The  abdomen  has  a  thin  covering  of  white  hairs 
over  a  reddish  integument,  and  is  marked  by  four  rows  of  white 
spots,  two  down  the  middle  and  one  on  each  side.  When  wet, 
two  round  dark  spots  appear  on  the  middip  of  the  back. 

The  palpi  are  light.  The  legs  have  the  proximal  joints 
brown  and  the  distal  joints,  especially  in  the  third  and  fourth 
pairs,  light,  darkening  toward  the  ends. 

There  is  a  single  female  in  the  Britcher  Collection,  unmarked 
as  to  locality,  but  probably  from  Maine. 


ICIUS  NIGROMACULATUS  K.  1885. 

Plate  XLI,  figs.  9 — 9a. 

1885.  Icrus  nigromaculatus  Keyserling  £ ,  Yer.  zool.-bot.  Gesell., 
Wien,  p.  500. 

Length,  $  $  5.5  mm.  Legs,  $  1423,  ?  123  (fourth  pair 
missing)  ;  first  pair  much  the  stoutest. 

Spines,  S  $  ,  tibia  I  3-3,  tibia  II,  1-1  and  two  farther  back, 
with  1  anterior  lateral ;  met.  I,  II  2-2. 

We  have  a  female  which  agrees  with  the  type  (a  male)  in 
color  and  marking.  The  cephalothorax  is  dark  brown  covered 
with  yellowish-white  scales,  with  white  hairs  above  the  front 
eyes  and  on  the  clypeus.  The  abdomen  is  covered  with  reddish- 
yellow  scales,  the  male  having  a  narrow  white  basal  band  which 
passes  halfway  along  the  sides.  On  the  front  of  the  dorsum  are 
two  oblique  blackish  spots,  and  farther  back,  beginning  in  front 
of  the  middle  and  extending  to  the  spinnerets,  is  a  notched  band 
of  the  same  color,  which  grows  narrow  toward  the  end.  These 
dark  marks  are  on  the  integument  and  show  through  the  scales, 
and  are  more  distinct  under  alcohol  than  when  dry.  The  first 
leg  is  yellowish-brown  clouded  with  dark  under  the  femur  and 
tibia.  The  tibia  has  a  slight  black  fringe.  The  second  and 
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third  legs  are  yellower  with  darker  rings  at  the  ends  of  the  joints, 
especially  on  the  patella  and  tibia. 

Keyserling’s  type  is  fro:m  Utah,  and  onr  female  is  from  Man¬ 
hattan,  Kansas. 

ICIUS  EXORNATUS  n.  sp. 

Plate  XLI,  fig.  6. 

$  .  Length  5.5  mm.  Legs  4123,  first  pair  stoutest.  Spines 
tib.  I  3-3 ;  tib.  II  1  pair,  2  behind,  serially,  and  1  anterior  lat¬ 
eral  ;  met.  I  2-2  met.  II  2-2  ;  pat.  I  and  II  1  anterior  lateral. 

Cephalothorax  flat,  and  rounded  out  opposite  the  dorsal  eyes. 
The  front  eyes  form  a  slightly  curved  row,  with  the  middle  less 
than  twice  as  large  as  the  lateral  eyes.  The  second  row  is  half¬ 
way  between  the  others.  Coxae  I  separated  by  less  than  the 
width  of  labium. 

The  cephalothorax  is  light  brown  covered  with  green  metallic 
scales.  The  abdomen  is  yellow  or  brown  covered  with  green 
or  golden  metallic  scales.  The  legs  are  light  brown  with  the 
ends  of  the  joints  darkened. 

Two  females  were  sent  to  us  from  Texas,  by  Mr.  Tyler 
Townsend. 

WALA  KEYS.  1885. 

Type,  Epiblemum  palmarum  H. 

1832.  Epiblemum  H.,  (palmarum),  Am.  Jour.  Sci.  and  Arts,  art.  21, 

p.  108. 

1845.  Epiblemum  H.,  (palmarum),  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Epiblemum  H.,  (palmarum),  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II, 
p.  70. 

1883.  Epiblemum  P.,  (palmarum),  New  or  little  known  Attidse,  p.  28. 
1885.  Icius  Keys.,  (vittatus  K.  =  palmarum  H.),  Verh.  zool-bot.  Ge- 
sellsh.,  Wien,  p.  504. 

1885.  Wala  Keys,  ibid.,  p.  517. 

1888.  Icius  P.,  (palmarum,  mitratus),  Wis.  Acad.  Sciences,  Arts  and 
Letters,  VII,  N.  A.  Att.,  pp.  46,  48. 

1891.  Icius  Em.,  (palmarum,  mitrata),  Trans.  Conn.  Acad.,  VIII,  New 
England  Attidae,  p.  14. 
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1894.  Anoka  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p.  125. 

1901.  Anoka  E.  S.,  Nat.  Hist.  Araign.,  2me  Ed.,  II,  p.  630. 

1901.  Anoka  F.  O.  P.  C.,  Biol.  Cent.  Am.  Arach.  Aran.,  II,  p.  255. 

1905.  Wala  B.,  Am.  Nat.  XXXIX,  p.  322. 

Cephalothorax  not  very  high,  somewhat  flattened,  not  much 
longer  than  wide,  the  widest  point  behind  the  dorsal  eyes.  Thor¬ 
acic  part  level  in  first  2-3,  then  falling  steeply.  Eye-region  1-3 
wider  than  long,  a  little  wider  behind  than  in  front,  occupying 
2-5  of  the  cephalothorax.  Front  eyes  forming  a  straight  row 
the  middles  ones  subtouching  and  less  than  twice  as  large  as  the 
laterals.  Second  row  about  halfway  between  the  others.  Third 
row  narrower  than  cephalothorax.  Coxae  I  separated  by  more 
than  width  of  labium,  which  is  twice  as  long  as  wide.  First 
legs,  in  males,  much  longer  than  the  others.  Abdomen  long  and 
slender. 

This  genus  has  three  species  in  the  United  States,  palmarum, 
mitrata,  and  grenada,  the  last  having  been  found  only  once,  by 
Mr.  Banks,  in  Florida.  Kevserling  founded  Wala  upon  al- 
bovittatus,  which  equals  palmarum  H.  Mr.  Henshaw,  of  the 
Cambridge  Museum,  has  lent  us  the  Keyserling  types,  and  there 
is  no  doubt  that  they  are  the  same. 


Key  to  Wala. 

MALES. 

First  legs  brown,  except  tarsus.  Whole  body  brown  with 
white  stripes  along  sides.  In  large  specimens,  falces 


horizontal  .  palmarum 

First  legs  white,  fringed  with  white.  Body  light  with 

white  stripes  along  sides.  Falces  vertical  ........  mitrata 


First  legs  pale,  blotched  with  dark.  Cephalothorax  white 
with  brown  bands  on  sides  and  upper  surface.  Ab¬ 
domen  with  brown  stripes  along  sides  and  an  irregular 
brown  band  in  the  middle,  on  either  side  of  which  is  a 


white  band.  Falces  horizontal  .  grenada 

FEMALES. 

Abdomen  white,  with  three  pairs  of  dark  spots . .  mitrata 

Abdomen  white  with  a  central,  branching  rufus  band  made 

up  of  many  dots,  spots  and  lines  .  palmarum 
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WALA  GRENADA  P.  1894. 

Plate  XL,  figs.  12 — 12a.  Plate  XLI,  fig.  11. 

1894.  Anoka  Grenada  P.,  <£,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.  II,  2,  p.  126. 

$ .  Length  5.5  mm.  Legs,  1423,  first  pair  plainly  longest 
and  stoutest. 

The  eye-region  and  central  thoracic  part  are  light  brown  with 
some  white  scales.  A  dark  brown  band,  on  each  side,  passes 
from  the  front  lateral  eye  backward  to  the  hind  margin.  The 
upper  sides  have  wide  white  bands,  below  which  the  color  is 
dark  brown.  The  clypeus  is  white,  and  the  broad,  flat,  hori¬ 
zontal  falces  are  pale  brown,  fringed  with  white  hairs  along  the 
outer  sides.  The  abdomen  has  a  branching  white  band  down 
the  middle,  which  is  split  at  the  base  by  a  short  white  streak, 
and  has  on  it  a  pair  of  white  spots,  in  front  of  the  middle.  On 
either  side  is  a  band  of  white  hairs,  and  outside  of*  these  the 
color  is  brown.  The  legs  are  all  pale  brown,  those  of  the  first 
pair  blotched  with  a  darker  shade,  and  thinly  covered  with  white 
scales.  Mr.  Emerton’s  figure,  which  accompanies  the  original 
description,  is  exceedingly  good. 

We  have  only  one  male  from  the  northern  part  of  Columbia, 
but  Mr.  Banks  has  found  several  at  Miami,  Elorida. 

WALA  MITRATA  H.  1845. 

Plate  XLI,  figs.  12— 12a.  Plate  XLII,  figs.  2— 2a. 

1845.  Attus  mitratus  and  Attus  morigertjs  ($),  Hentz,  Jour. 
Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Attus  mitratus  (^),  and  Attus  morigerus  ($)  Hentz,  Occ.  Pap. 
Bost.  Soc.  Nat.  Hist.  II.  pp.  68,  69. 

1888.  Icius  mitratus  (rf  $),  Wis.  Acad.  Sciences,  Arts  and  Letters  VII. 
N.  A.  Att.,  p.  48. 

1891.  Icius  mjtratus  Em.,  Trans.  Conn.  Acad.  VIII,  New  England  At- 
tidae,  p.  14. 

1894.  Anoka  mitrata  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p.  125. 

Small  pale  spiders,  with  greenish  white  legs. 

Length,  £  4.7  mm.  9  5  mm.  Legs,  $  $  1423,  first  pair, 
in  the  male,  much  the  longest,  fringed  with  white.  Ealces  ver¬ 
tical. 
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Spines  3  9  ,  tib.  I  3-3,  those  of  3  not  in  regular  pairs ;  met. 
I  2-2.  The  female  has  also  a  patellar j  spine. 

In  both  sexes  the  cephalothorax  is  reddish,  covered  with 
white  hairs.  Around  the  margin  is  a  pure  white  band.  The 
abdomen  is  white,  the  male  with  a  pure  white  encircling  band, 
and  three  short,  transverse,  dark  bars  on  the  dorsum,  the  female 
with  three  pairs  of  dark  spots,  more  or  less  coalesced.  Female 
specimens  preserved  in  alcohol  become  more  like  palmarum,  the 
marks  growing  indistinct.  When  wet,  the  marks  on  the  male 
abdomen  look  like  those  of  the  female. 

We  have  this  species  from  Wisconsin,  Massachusetts,  Con¬ 
necticut,  Pennsylvania,  North  Carolina,  Georgia,  Florida  and 
Alabama.  Mr.  Banks  has  found  it  in  New  York  and  northern 
Louisiana,  and  Mr.  Emerton  reports  it  from  near  Ottawa, 
Canada. 

We  formerly  thought  that  Msevia  pallida  might  equal  mitra- 
ta,  but  this  now  seems  to  us  improbable. 

Mitrata  matures,  in  Wisconsin,  about  May  25,  the  male  sev¬ 
eral  days  before  the  female.  There  seem  to  be  many  more 
males  than  females.  They  disappear  about  June  20,  and  not 
one  can  be  found  in  the  same  places  that  had  so  many  a  few 
days  earlier. 

WALA  PALMARUM  H.  1832. 

Plate  XLII,  figs.  1— If. 

1832.  E.  palmarum  H.,  Jour.  Sci.  and  Arts,  art.  21,  p.  108. 

1845.  E.  palmarum  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  Y. 

1875.  E.  palmarum  H.,  Occ.  Pap.  Bost.  Nat.  Hist.  II,  p.  70. 

1883.  E.  palmarum  P.,  New  or  little  known  Attidse,  p.  28. 

1885.  Icius  vittatus  K.,  Verh.  zool-bot.  Gesell.,  Wien,  VI,  p.  504. 

1885.  Wala  albovittatus  K.,  ibid.,  p.  517. 

1888.  Icius  albovittatus  P.,  Wis.  Acad.  Sci.,  Arts  and  Letters,  VII,  N. 
A.  Att.,  p.  50. 

1888.  Icius  palmarum  P.,  ibid.,  p.  46. 

1891.  Icius  palmarum  Em.,  Trans.  Conn.  Acad.,  VIII,  New  England 
Attidse,  p.  14. 

Length,  3  4-5.5  mm.,  9'  5  mm.  Legs,  3  1423,  $  1423,  first 
pair,  in  the  male,  much  the  longest.  Falces  of  male  sometimes 
horizontal.  Spines,  3  9  ,  tib.  I  3-3,  met.  I  2-2. 
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The  male  has  a  bronze-brown  cephalothorax  and  abdomen, 
with  metallic  reflections.  Around  the  eyes  of  the  first  row  are 
bright  red  hairs.  White  bands  pass  along  the  sides  of  the  ceph¬ 
alothorax  and  encircle  the  abdomen,  which  shows,  when  wet, 
three  dark  spots  on  a  lighter  ground.  The  clypeus  is  covered 
with  snowy  hairs.  The  falces  are  brown  edged  with  white  hairs, 
and  are  sometimes  short  and  vertical,  and  sometimes  horizontal, 
and  nearly  as  long  as  the  cephalothorax.  When  they  are  short, 
the  patella  and  tibia  I  do  not  much  exceed  the  femur,  while  in 
the  other  variety  these  joints,  together,  are  once  and  a  half  as 
long  as  the  femur.  The  first  legs  are  dark  brown,  except  for 
the  somewhat  lighter  tarsi,  forming  a  contrast  to  the  white  legs 
of  the  other  three  pairs.  The  palpi  are  brown  except  the  tarsi, 
which  are  yellow.  The  tibia  is  as  wide  as  long  and  the  patella 
a  little  longer  than  wide.  The  tibial  apophysis  is  as  long  as  the 
joint  itself,  and  is  thin,  and  curved  upward  at  the  point. 

In  the  female,  fresh  specimens  have  the  whole  body  covered 
with  light  gray  or  white  scales  mixed  with  black  hairs.  Down 
the  middle  of  the  abdomen  is  a  series  of  more  or  less  distinct 
brown  chevrons,  and  on  the  sides  are  oblique  brown  spots  and 
lines.  The  legs  and  palpi  are  white.  After  immersion  in  alco¬ 
hol  the  integument  of  the  body  turns  red,  and  shows  through  the 
scales,  and  the  legs  change  to  yellow.  In  still  older  specimens 
the  red  is  less  marked.  There  should  be  no  confusion  between 
this  female,  and  that  of  Dendryphantes  capitatus,  since  the  ab¬ 
domen  in  palmarum  is  twice  as  long  as  wide. 

It  is  reported  from  Massachusetts,  Connecticut,  Hew  York, 
District  of  Columbia,  Horth  Carolina,  South  Carolina,  Alaba¬ 
ma,  Florida,  Texas. 

ADMESTINA  P.  1888. 

Type,  Maevia  tibialis  C.  K. 

1848.  Maevia  C.  K.  (tibialis),  Die  Arachn.  XIV,  p.  78. 

1888.  Admestina  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N.  A. 

Att.,  p.  78. 

1892.  Admestina  B.,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  78. 

1894.  Admestina  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  2,  p.  120. 
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1901.  Admestina  E.  S.,  Hist.  Nat.  des  Aran.,  2me  Ed.,  II,  p.  629. 

1905.  Admestina  B.,  Am.  Nat.,  XXXIX,  p.  320. 

Small  spiders,  with  cephalothorax  narrow  in  front  and  round- 
ing  out  widely  in  thoracic  part.  First  leg  with  femur  and  tibia 
thickened.  Falx  with  one  tooth  on  lower  margin.  Met.  I  with 
one  pair  of  stout  spines  ;  tib.  I  lacking  spines,  in  both  sexes. 
Met.  I  shorter  than  tar.  I. 

Cephalothorax  low  and  flat,  widest  in  middle  of  thoracic  part, 
more  contracted  in  front  than  behind,  a  little  less  than  twice  as 
long  as  wide.  Sides  vertical  in  front,  rounded  out  behind. 
Eye-region  nearly  twice  as  wide  as  long,  a  little  wider  behind 
than  in  front,  occupying  1-3  of  cephalothorax.  Front  eyes  in  a 
curved  row,  close  together,  middle  twice  lateral.  Second  row 
nearer  first  than  third,  which  is  as  wide  as  cephalothorax.  Ab¬ 
domen  rather  narrow  and  long.  Sternum  oval,  not  truncated. 
Coxae  I  separated  hv  width  of  labium,  which  is  as  wide  as  long. 

ADMESTINA  TIBIALIS  C.  K.  1848. 

Plate  XLII,  figs.  3— 3b. 

1848.  Maeyia  tibialis  C.  K.  Die  Arachn.,  XIV,  p.  78. 

1888.  Admestina  wheelerii  P.  Wis.  Acad.  Sci.,  Arts  and  Letters, 
VII,  N.  A.  Att,  p.  78. 

1892.  Admestina  wheelerii  B.  £,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  78. 
Paramarpissa  tibialis  F.  O.  P.  C.,  which  Simon  suggests  may  be 
this  species,  equals  Pseudicius  piraticus. 

S  $  .  Length  4  mm.  Legs  4132,  first  pair  much  thickened, 
especially  in  male.  Met.  1  with  1  pair  stout  spines;  none  on 
tibia. 

The  cephalothorax  is  dark,  black  on  the  eye-region  and  sides, 
thinly  covered  with  white  hairs  which  are  slightly  mixed  with 
light-yellow.  The  very  small,  short  falces,  and  the  clypeus  are 
very  dark  in  color,  the  latter  covered  with  white  hairs.  When 
wet  the  abdomen  shows  a  branching  dark  line  down  the  middle, 
the  sides  being  covered  with  round  whitish  scales.  In  one  fe¬ 
male  the  brown  branching  band  becomes  more  solid,  so  that  the 
upper  surface  is  dark,  with  two  short  longitudinal  white  bands 
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at  the  front  end,  and  three  pairs  of  white  bars,  on  the  edges, 
behind.  On  the  back  part  of  this  dark  dorsum  are  chevrons 
made  of  delicate  white  lines.  In  this  specimen  the  side  scales 
are  pure  white.  Low  down  on  each  side  is  a  row  of  black  dots, 
and  still  lower  down  is  a  dark  line.  In  the  male,  the  palpi  and 
first  legs  are  reddish  with  darker  spots,  the  other  legs,  as  well 
as  the  four  pairs  and  the  palpi  in  the  female,  being  white,  con¬ 
spicuously  dotted  with  black. 

The  male  of  tibialis  was  first  figured  in  Die  Arachniden,  fig. 
1333,  then  in  the  Transactions  of  the  Wisconsin  Academy,  1888, 
PI.  I,  fig.  58,  PI.  Y,  fig.  58,  and  for  the  third  time  in  the  Occa¬ 
sional  Papers  of  the  National  History  Society  of  Wisconsin, 
1894,  PI.  XI,  fig.  6. 

This  species  comes  from  Massachusetts,  New  York,  Pennsyl¬ 
vania,  District  of  Columbia,  Louisiana,  Texas  and  Wisconsin. 


PHLEGRA  E.  S.  1876. 

Type,  FASCIATA  HAHN. 

1844.  Attus  (leopardus),  H.,  Jour.  Bost.  Soc.  Nat.  Hist.  IV. 

1875.  Attus  (leopardus),  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  63. 

1876.  Phlegra  E.  S.,  Ar.  Fr.,  Ill,  p.  120. 

1891.  Phlegra  E.,  Trans.  Conn.  Acad.  VIII,  New  England  Attidse,  p.  24. 
1901.  Phlegra  E.  S.,  Hist.  Nat.  Araign.,  2me  Ed.,  II,  p.  670. 

1905.  Phlegra  B.,  Am.  Nat.  XXXIX,  p.  321. 

The  cephalothorax  is  long  and  a  little  widest  behind  the  mid¬ 
dle,  rather  low  and  flat,  the  cephalic  plate  is  slightly  inclined 
forward  and  the  thoracic  slope  begins  not  far  from  the  posterior 
end.  The  quadrangle  of  the  eyes  is  short,  equally  wide  in  front 
and  behind,  and  occupies  only  1-3  of  the  cephalothorax.  The 
first  row  of  eyes  plainly  curved,  the  middle  less  than  twice  the 
lateral.  The  second  row*  is  half  way  and  the  dorsal  row  is  not 
quite  as  wide  as  the  cephalothorax  at  that  place.  The  sternum  is 
oval  and  the  anterior  coxae  are  separated  by  the  width  of  the  lip, 
which  is  as  wide  as  long.  The  metatarsi  are  shorter  than  the 
tarsi  and  the  fourth  leg  is  longer  than  the  third. 
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PHLEGRA  LEOPARDUS  HENTZ.  1844. 

Plate  XLII,  figs.  6— 6e. 

1844.  Attus  leopaedus  H.,  Jour.  Bost.  Soc.  Nat.  Hist.  IV. 

1875.  Attus  leopaedus  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  63. 
1891.  Phlegea  leopaedus  E.,  Trans.  Conn.  Acad.  VIII,  p.  24. 

Length,  $  6  mm.,  9  8  mm.  Legs,  3  $  4312,  and  nearly 
equally  stout.  Spines,  $  I  tib.  3-3,  met.  2-2  and  lats ;  tib.II 
1-1,  1,  1  below  and  la.l. ;  met.  II  2-2  and  lats.,  $  I  tib.  3-3, 
met.  2-2,  II  tib.  like  $ ,  met.  2-2. 

This  is  a  very  distinctly  marked  spider,  two  white  lines  on  the 
cephalothorax  and  three  on  the  abdomen.  The  male  cephalo- 
thorax  is  dark  brown,  except  the  cephalic  plate  and  the  anterior 
sides  of  the  head  where  it  is  brick-red.  A  white  stripe  extends 
backward  from  each  dorsal  eye  to  the  base  of  the  thorax.  The 
abdomen  is  dark  with  a  middle  and  two  lateral  white  stripes. 
Under  parts  light.  The  clypeus  is  covered  with  flattened  hairs 
of  a  lovely  turquoise  blue.  The  legs  are  dark  in  some  speci¬ 
mens,  the  patella,  tibia  and  metatarsus  of  the  first  almost  black. 
All  the  tarsi  are  light  yellow. 

The  female  resembles  the  male,  but  is  without  the  red  on  the 
cephalic  plate  and  the  blue  on  the  clypeus,  and  the  two  white 
lines  extend  forward  to  the  anterior  lateral  eyes.  A  middle 
white  stripe  begins  between  the  middle  eyes  but  fades  out  before 
reaching  the  thorax.  The  legs  are  light  brown,  with  two  darker 
rings  on  each  joint. 

Mr.  Emerton  found  this  species  in  Massachusetts.  We  have 
it  from  Texas,  and  Wisconsin,  Mr.  Scheffer  from  Kansas. 

Eor  an  account  of  the  mating  habits  of  this  species,  see  Occ. 
Pap.  Hat.  Hist.  Wis.  I,  pt.  3,  p.  120. 

MARCHENA  new. 

Type,  Maechena  sissonii. 

Cephalothorax  low,  flat,  a  little  contracted  at  the  second  row 
of  eyes,  with  sides  nearly  vertical  in  front  and  slightly  rounded 
behind.  Eye-region  occupying  about  one-third  of  the  cephalo- 
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thorax,  one-fourth  wider  than  long  and  equally  wide  in  front 
and  behind,  or  a  little  wider  in  front.  Front  eyes  in  a  straight 
row,  the  middle  about  twice  as  large  as  the  lateral.  Second  row 
halfway  between  the  others.  Third  row  a  little  narrower  than 
the  cephalothorax.  Clypeus  very  narrow.  Falces  short,  ver¬ 
tical,  and  rather  stout,  with  one  tooth  on  the  lower  margin. 
Sternum  truncated.  Coxae  separated  by  the  width  of  the  labi¬ 
um,  which  is  a  little  longer  than  wide.  First  legs  scarcely 
stouter  than  the  others.  Spinal  armature  differing  with  the 
species. 

The  short  cephalic  part,  the  fiat  upper  surface,  and  the  longi¬ 
tudinal  banding  bring  this  genus  into  relationship  with 
Phlegra. 

MARCHENA  SISSONII  n.  sp. 

Plate  XL,  fig.  9.  Plate  XLII,  fig.  5. 

$  .  Length  3-8  mm.  Legs  4132,  nearly  equal  in  thickness. 

The  upper  surface  is  bright  reddish-brown,  banded  with  white. 
The  cephalothorax  has  a  central  longitudinal  band  which  reaches 
forward  only  to  the  second  row  of  eyes,  and  bands  occupying  the 
lower  halves  of  the  sides,  which  pass  around  on  to  the  face,  and, 
narrowing  toward  their  ends,  touch  the  lower  outer  edges  of  the 
front  middle  eyes.  Th©  spaces  between  these  bands  and  the 
lower  edges  of  the  front  lateral  eyes  are  covered  with  reddish 
hairs,  and  the  hairs  between  the  eyes  are  bright  red,  while  over 
the  front  row  is  a  band  of  white.  The  upright  hairs  on  the 
cephalic  plate  are  black.  The  abdomen  has  two  longitudinal 
bands  which  are  widely  separated  in  front,  but  which  unite  over 
the  spinnerets,  and  in  the  middle  of  the  front  end  is  an  abbre¬ 
viated  silvery  line  which  seems  to  be  a  continuation  of  the  mid¬ 
dle  line  on  the  cephalothorax.  Under  alcohol  the  dorsum  shows 
two  lines  of  indistinct  light  spots.  The  venter  is  covered  with 
white  hairs.  The  palpus  is  light  brown  with  a  white  band  on 
the  inner  face.  The  legs  are  light  brown  and  almost  hairless, 
the  inner  face  of  the  patella,  tibia  and  metatarsus  of  the  first 
marked  with  a  dark  streak.  The  tibiae  of  the  first  and  second 
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have  each  one  lateral  spine,  and  the  metatarsi  of  these  legs  have 
each  two  pairs  below. 

One  male  from  Sisson,  California. 

MARCHENA  MINUTA  P.  1888. 

Plate  XL,  fig.  10.  Plate  XLII,  fig.  4— 4a. 

1888.  \Cytaea  (?)  minuta  P.  <j>,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Attidse,  p.  73. 

Length,  8  4.8  mm.,  $  5  mm.  Legs,  $  1324,  $  4312, 
nearly  equal  in  thickness. 

The  cephalothorax,  in  the  male,  has  the  thoracic  part  dark 
brown  and  the  cephalic  rufus  with  long  black  hairs,  three  reddish 
tufts  appearing  between  the  front  eyes,  which  are  surrounded 
by  red  rings.  There  are  three  longitudinal  white  bands,  one 
central,  running  from  the  anterior  eyes  to  the  end,  and  one  on 
each  lower  side.  The  clypeus  is  covered  with  yellowish-white 
hairs.  The  abdomen  is  dark  brown,  with  a  central  abbreviated 
white  line  in  front,  and,  on  each  side,  a  line  which  reaches  be¬ 
yond  the  middle,  posterior  to  which  are  three  transverse  curved 
white  marks,  one  behind  the  other.  The  palpi  are  covered  with 
thick  white  hairs  above.  The  legs  are  light  brown  with  darker 
rings,  and  are  tipped  with  black.  The  venter  is  covered  with 
white  hairs. 

In  the  female  the  cephalothorax  is  similar  to  that  of  the  male 
but  with  a  greater  tendency  to  red  in  the  eye-region,  with  the 
white  of  the  bands  not  so  clear,  and  with  the  central  band  ex¬ 
tending  forward  only  as  far  as  the  third  row  of  eyes.  The  ab¬ 
domen  is  dark  brown,  with  a  wide,  notched,  central  white  band 
made  up  of  separate  figures.  On  each  side  is  a  series  of  short, 
diagonal,  white  bars.  The  palpi  are  pale  with  white  hairs. 
The  other  parts  are  like  the  male  except  that  the  legs  are  paler. 

One  pair  from  California. 
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EUOPHRYS  C.  KOCH.  1834. 

Type,  A.  frontalis  walck. 

1806.  Attus  walck.  (frontalis).  Tableau  des  Araneides,  p.  24. 

1834.  Euophrys  C.  Koch,  in  Schaeffer,  123,  8. 

1850.  Attus  C.  Koch,  Ueb.  Ar.  Syst.,  V.,  p.  68. 

1876.  Euophrys  E.  Simon,  Ar.  Fr.  Ill,  p.  170. 

1891.  Euophrys  Emerton,  Trans.  Conn.  Acad.,  VIII,  New  England 
Attidae,  p.  23. 

1895.  Attus  Banks  (monadnock),  Ann.  N.  Y.  Acad.  Sci.,  VIII,  XIV,  p. 
431. 

1901.  Euophrys  E.  Simon,  Hist.  Nat.  Araign.  2me  Ed.,  II,  p.  572. 

Cephalothorax,  in  the  American  species,  moderately  high  and 
convex,  highest  at  dorsal  eyes.  Sides  parallel  in  cephalic  part, 
bulging  behind  dorsal  eyes,  vertical,  or  slanting  inward.  Eye- 
region  occupying  two-fifths  of  cephalothorax,  equally  wide  in 
front  and  behind  or  a  little  wider  in  front.  Front  eyes  touch¬ 
ing,  in  a  straight  or  slightly,  curved  row,  the  lateral  half  or  more 
than  half  as  large  as  the  middle.  Small  side  eyes  halfway  be¬ 
tween  the  others  or  a  little  nearer  the  dorsal.  Third  row  as 
wide  as  cephalothorax.  Fourth  legs  plainly  longest.  Sternum 
oval,  coxae  of  first  pair  very  widely  separated,  labium  wide  and 
semi-circular.  Ealces,  at  least  in  monadnock,  unarmed  below, 
and  with  two  teeth  above. 

EUOPHRYS  MONADNOCK  E.  1891. 

Plate  XLIII,  figs.  8— 8c. 

1891.  Euophrys  monadnock  E.  <$  $,  Trans.  Conn.  Acad.,  VIII,  New 
England  Attidae,  p.  23. 

1895.  Attus  monadnock  Banks,  Ann.  N.  Y.  Acad.  Sci.,  VIII,  XIV,  p. 
431. 

Length,  $  4  mm.,  $  5  mm.  Legs,  S  4132,  $  4123,  first 
pair,  in  male,  thickened,  and  fringed  with  scales. 

The  spines  in  the  male  are  so  small  that  we  are  uncertain 
of  the  armature.  In  the  female  they  are  long;  the  tibia  of  the 
first  has  three  pairs  below,  that  of  the  second  one  pair  and  one 
35— S.  &  A. 
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unpaired  behind,  and  the  metatarsi  of  the  first  and  second  two 
pairs  without  laterals. 

In  the  male  the  high  clypeus  and  the  sides  of  the  cephalic 
part  slope  inward.  The  color  of  the  body  is  black,  glistening 
on  the  cephalo  thorax.  The  legs  are  mostly  black,  the  tarsi 
of  the  first  and  second  legs,  and  the  tips  of  the  tarsi  of  the  third 
and  fourth  being  pale  yellow,  while  the  femora  of  the  third  and 
fourth  are  light  orange,  fading  to  white  in  alcohol.  The  first 
leg  has  a  short  fringe  of  stiff  black  hairs  above,  and  below,  under 
the  patella,  tibia,  and  metatarsus,  a  fringe  of  long,  thick  pur¬ 
plish  scales.  The  palpus  has  the  femur  black  and  the  other 
joints  pale  yellow. 

The  female  specimens  that  we  have  are  not  very  perfect. 
When  dry  the  body  is  brown  with  thin,  short  yellowish  hairs. 
Under  alcohol  it  is  as  Mr.  Emerton  discribes  it,  the  cephalo- 
thorax  dark  brown  in  front  and  lighter  behind,  marked  with 
dark  radiating  lines,  the  abdomen  pale  gray  with  light  chevrons 
along  the  middle  and  irregular  oblique  lines  on  the  sides.  The 
legs  are  light  brown,  the  first  and  second  pairs  a  little  deeper  in 
tint  and  somewhat  stouter  than  the  others. 

A  coccoon  of  this  species  contained  only  fourteen  eggs. 

The  male  and  female  described  by  Mr.  Emerton  were  found 
in  Hew  Hampshire,  on  and  near  Mt.  Monadnock.  In  the  sum¬ 
mer  of  1905,  when  Mr.  Emerton  was  with  us  in  California, 
we  took  two  pairs  at  Sisson,  near  Mt.  Shasta,  and  had  a  fine 
view  of  the  display  of  the  male  in  courtship,  of  which  Mr.  Em¬ 
erton  made  a  color  drawing  from  life.  The  spider  took  a  pecu¬ 
liar  attitude  which  served  to  show  not  only  the  ornamental 
first  leg,  but  the  colored  femora  of  the  third  and  fourth. 

Mr.  Emerton  has  recently  found  young  males  of  monadnock 
with  the  red  third  and  fourth  femora,  yellow  palpi  and  general 
black  color  of  the  adult,  but  without  the  fringe  on  the  first  leg. 

Mr.  Banks  reports  the  species  from  West  Cliff,  Colorado. 
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EUOPHRYS'  CRUCIATUS  E.  1891. 

Plate  XLIII,  figs.  7— 7c. 

1891.  Euophrys  cruciatus  Emerton,  J1,  Trans.  Conn.  Acad.,  VIII,  New 
England  Attidse,  p.  23. 

$  .  Length  5  mm.  Legs  4132. 

As  we  have  no  specimens  of  cruciatus  we  copy  Mr.  Emerton’ s 
description. 

“This  species  is  more  generally  covered  with  scales  than 
monadnock,  the  front  tibiae  are  less  thickened,  and  do  not  have 
the  long  scales  of  that  species,  and  the  colors  are  less  bright  and 
more  like  those  of  Attus  palustris.  The  only  specimen  I  have, 
a  male,  is  5  mm.  long.  The  cephalothorax  is  three-fourths  as 
wide  as  long,  widest  behind  the  middle.  It  is  low  in  front,  and 
the  front  row  of  eyes  are  turned  a  little  downward,  the  lateral 
pair  half  their  diameter,  higher,  and  farther  hack.  The  middle 
eyes  are  nearer  the  dorsal  than  lateral.  The  dorsal  eyes  are 
nearer  together  than  the  lateral  pair.  The  abdomen  is  as  long 
and  as  wide  as  the  cephalothorax,  widest  in  the  middle  and 
pointed  behind. 

“The  lengths  of  the  legs  are  4132,  the  fourth  pair  very  long. 
The  first  and  second  pairs  are  a  little  thickened. 

“The  cephalothorax  of  my  specimen  is  so  much  rubbed  that 
the  markings  are  nearly  destroyed;  it  shows  only  long  black 
hairs  over  the  eyes,  and  irregular  white  markings  behind  the 
eyes  and  at  the  sides.  The  abdomen  is  black,  with  a  distinct 
white  cross  in  the  middle.  The  legs  have  dark  and  light  rings, 
which  were  probably  covered  with  white  and  black  hairs.  The 
tibia  of  the  palpi  is  light,  and  the  other  joints  dark,  with  long 
hairs. 

“The  tibia  of  the  male  palpus  is  wider  than  long.  The  tibial 
hook  is  nearly  as  long  as  the  tarsus,  and  curved  to  fit  along  its 
edge.  The  tarsus  is  strongly  curved  downward.  The  palpal 
organ  is  oval,  and  the  tube  begins  near  the  outer  end,  curves 
around  its  base  and  again  outward  through  a  groove  in  the  edge 
of  the  tarsus  to  a  notch  near  the  end  of  the  tibial  hook. 

“Dublin,  K  H.,  July  16.” 
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SITTACUS  E.  S.  1901. 

Type,  terebrattjs  (Attus.  Clerck.) 

1883.  Attus  P.,  (palustris),  New  or  little  known  Attidas  of  U.  S.,  p.  25. 
1888.  Attus  P.,  (palustris),  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  43. 

1891.  Attus  Em.,  (palustris,  sylvestris),  Trans.  Conn.  Acad.,  VIII, 
p.  29. 

1901.  Sittacus  E.  S.,  Hist.  Nat.  Araign.,  2me  Ed.,  II,  p.  581. 

1905.  Attus  B.,  Am.  Nat.,  XXXIX,  p.  321. 

Lower  edge  of  falx  without  a  tooth  (palustris,  ranieri,  sylves¬ 
tris),  or  with  a  single  tooth  (claremonti). 

Cephalothorax  high,  convex,  and  rather  wide,  especially  the 
thoracic  part,  which  is  rounded  on  the  sides.  Eye^region  nearly 
twice  as  wide  as  long,  parallel  or  a  little  wider  behind,  occupy¬ 
ing  less  than  2-5  of  cephalothorax.  Front  eyes  in  a  straight 
(palustris,  sylvestris,  claremonti)  or  slightly  curved  (ranieri) 
row,  the  middle  less  than  twice  the  lateral.  Second  row  about 
half  way  between  the  others;  third  row  not  quite  so  wide  as 
cephalothorax.  Coxse  I  widely  separated.  Sternum  oval,  more 
or  less  truncated  in  front.  Labium  as  wide  as  long.  Fourth 
leg  plainly  longer  than  third.  Tibia  I  below,  with  not  more 
than  two  complete  pairs  of  spines.  Abdomen  short  and  wide. 

SITTACUS  CLAREMONTI  n.  sp. 

Plate  XLIII,  fig.  4.  Plate  XLIV,  fig.  3. 

2  .  Length  6  mm.  Legs  4123,  first  pair  scarcely  stouter  than 
the  others.  Spines,  tib.  I  and  II  below,  2-2  and  1  farther  back, 
with  2  anterior  laterals;  met.  I  and  II  2-2  and  1.  Falx  with 
one  tooth  below  and  two  above. 

The  single  specimen  in  our  collection  is  damaged.  The  black 
eye-region  is  rubbed  bare,  as  well  as  the  lower  sides  and  middle 
thoracic  part.  On  the  upper  sides,  below  the  eyes,  are  light 
bands  of  mixed  white  and  red  hairs  which  reach  the  hind  mar¬ 
gin.  Some  of  these  hairs  are  seen  also  on  the  middle  thoracic 
part.  Close  around  the  eyes  are  bright  red  hairs,  while  those 
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on  the  clypeus  seem  to  have  been  white.  The  abdomen  is  cov¬ 
ered  with  tawny  gray,  the  white  hair  predominating,  in  spots,  to 
form  an  angular  spot  behind  the  middle,  a  light  band  edged  with 
white  iu  front  of  this  and  several  chevrons  behind.  At  the 
posterior  end,  on  each  side,  are  two  white  spots,  the  anterior  one 
being  the  larger.  The  legs  are  brown,  much  clouded  with  black, 
covered  with  short  white  and  red  hairs.  The  palpi  are  brown 
with  white  hairs. 

This  species  comes  from  Mr.  Pierce,  Claremont,  California. 
It  is  drawn  as  it  appears  under  alcohol. 

SITTACUS  PALUSTRIS:  P.  1883. 

Plate  XLIII,  figs.  3— 3c.  Plate  XLIV,  fig.  4. 

1883.  Attus  palustris  P.,  New  or  little  known  Attidas,  p.  25. 

1888.  Attus  palustris  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Attidse,  p.  43. 

1891.  Attus  sylvestris  and  Attus  palustris  E.,  Trans.  Conn.  Acad., 
VIII,  New  England  Attidse,  p.  29. 

Length,  $  4-5  mm.,  .2  5-6  mm.  Legs,  $  1423,  2  4123. 
First  pair  but  little  stouter  than  the  others.  Spines,  8  2  tib. 
I  2-2  below  and  1  or  2  anterior  laterals,  tib.  II  a  pair  below 
at  distal  end  and  2  serially  behind ;  met.  I,  II  2-2. 

In  the  male  the  cephalothorax  is  dark  brown,  reddish  toward 
eyes;  three  white  lines  begin  at  the  hind  margin  and  run  for¬ 
ward  ;  the  middle  one  ends  before  reaching  the  front  eyes,  while 
the  lateral  lines  pass  outside  the  dorsal  and  inside  the  small 
eyes,  and  are  connected  by  a  white  line  which  crosses  above  the 
first  row.  The  median  line  is  sometimes  crossed,  on  the  thor¬ 
acic  part,  by  one  or  two  transverse  white  lines,  and  there  is  a 
white  line  around  the  margin.  The  wide  clypeus  is  covered 
with  white  or  reddish  hairs  which  grow  long  in  the  middle.  The 
base  and  sides  of  the  abdomen  are  gray  or  white,  the  dorsal 
marking  being  white  on  a  darker  ground.  Just  behind  the  mid¬ 
dle  is  a  heavy,  wide,  white,  angular,  transverse  mark,  in  front 
of  which  is  a  pair  of  large  black  spots,  each  with  a  white  dot 
in  the  front  half.  Behind  are  several  light  semicircles  on  a  dark 
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ground.  The  posterior  sides  are  marked  with  two  or  three 
indistinct  light  bars.  The  legs  are  light  brown  with  dark  rings 
and  inconspicuous  white  hairs.  The  femur  and  patella  of  the 
palpus  are  light  yellow  with  thick  snow-white  hairs;  the  tibia 
and  tarsus  are  dark  with  brown  hairs,  which  grow  long  on  the 
inner  side  of  the  tibia.  The  tarsus  sometimes  has  a  conspicuous 
white  spot  at  the  end. 

The  female  is  clothed  with  reddish-brown  hairs,  and  is  marked 
like  the  male,  but  with  less  striking  contrast  of  colors,  the  white 
being  replaced  by  light  brown.  The  palpi  are  reddish-yellow 
with  white  hairs. 

Mr.  Emerton  agrees  with  us  that  the  form  which  he  described 
as  sylvestris  is  a  variety  of  palustris,  with  the  leg  a  little  shorter 
and  stouter. 

Mr.  Banks  reports  palustris  from  Yew  York  (Long  Island) 
and  Colorado.  We  have  it  from  Wisconsin  and  Yew  York 
(Britcher  Collection),  and  Mr.  Emerton  from  Portland,  Maine; 
Massachusetts;  Connecticut;  Ellis  Bay,  Anticosti;  Lake  Win- 
nepegosis ;  and  Laggan,  Alberta. 


SITTACUS  RANIERI  n.  sp. 

Plate  XLIII,  figs.  5— 5c. 

Length,  $  5  mm.,  9  7  mm.  Legs,  $  2  4132,  nearly  equal 
in  thickness,  fourth  pair  plainly  longest,  with  tibiae  enlarged 
at  distal  end.  Spines,  $  tib.  I  2-2  and  laterals,  tib.  II  1-1 
and  2  serially  behind,  with  1  lateral;  met.  I  and  II  2-2, 
with  a  lateral  on  the  second ;  $  tib.  I  2-2,  with  1  farther  back 
and  2  laterals,  tib.  II 1-1,  and  2  serially  behind,  with  2  laterals ; 
met.  I  and  II  2-2  and  laterals. 

A  red  species. 

The  integument  is  jet  black,  with  a  rather  thin  covering  of 
bright  red  hairs,  mingled  with  some  silvery  white  hairs,  which 
cover  clypeus,  legs,  and  two  joints  of  the  palpus,  and  appear  also 
on  the  upper  part  of  the  falces.  The  eye-region  has  a  growth  of 
long  upright  black  hairs,  in  front  and  on  the  sides.  Farther 

'  ’-fT  •TT'f/rrifF-rf®qjp|jp'p^fnr-^ 


Peckham — Revision  of  the  Attidce  of  North  America.  521 

back,  near  the  thoracic  line,  is  a  large,  triangular,  velvety  black 
spot,  and  in  the  midst  of  this  is  a  short  white  streaked  edged  with 
red.  Continuous  with  this,  and  running  to  the  hind  margin, 
is  a  white  or  light  red  line.  The  marks  on  the  abdomen  are 
sometimes  bright  red,  sometimes  nearly  white.  There  are  some 
indistinct  bands  in  front,  and  two  large  spots  behind  the  middle, 
some  chevrons  farther  back,  and  two  bands  on  each  side,  at  the 
end.  The  legs  have  black  rings,  on  which  grow  black  hairs,  at 
the  ends  of  the  joints.  In  the  female  the  tibia  and  tarsus  of 
the  palpus,  which  is  otherwise  red  and  white,  are  light  brown 
covered  with  white  hairs,  but  in  the  male  these  joints  are  very 
broad  and  blunt,  and  are  jet  black,  with  black  hairs. 

We  caught  one  male  of  this  species,  on  logs,  at  Glacier,  B.  C. 
In  life  the  red  was  not  nearly  so  bright  as  it  afterward  became 
in  alcohol.  A  male  and  two  females  were  afterward  sent  us  by 
Mr.  Emerton,  from  Paradise  Park,  Mt.  Banier,  Washington. 
A  Sittacus  in  the  Cambridge  museum  from  Labrador,  collected 
by  Mr.  C.  Schmitt,  is  almost  certainly  this  species,  but  the  epi- 
gynum  is  slightly  different,  and  the  marks  are  rubbed. 

HABROCESTUM  E.  S.  1876. 

Type,  PULLATUM  E.  S.,  (agilis  E.  S.). 

1869.  Attus  (agilis)  Simon,  Monogr.  des  Att.,  p.  73. 

1845.  Attus,  (pulex)  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Attus,  (pulex)  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  65. 

1876.  Habrocestum,  Simon,  Arachn.  de  France  III,  p.  131. 

1885.  Cyrba  (pulex)  K.,  Yer.  zool-bot.  Gesellschaft,  Wien,  YI,  p.  509. 
1885.  Saitis  (xnotata)  K.,  ibid.,  p.  510. 

1888.  Saitis  (pulex)  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  67. 

1888.  Astia  (morosa)  P.,  ibid.,  p.  71. 

1891.  Saitis  (pulex)  E.,  Trans.  Conn.  Acad.,  VIII,  N.  E.  Attidas,  p.  28. 
1905.  Habrocestum  B.,  Am.  Nat.,  XXXIX,  p.  322. 

Cephalothorax  long,  high  and  convex  with  sides  nearly  paral¬ 
lel  ;  cephalic  part  inclined  forward,  thoracic  falling  steeply  from 
a  little  way  behind  dorsal  eyes.  Eye-region  1-4  wider  than  long, 
occupying  about  2-5  of  the  cephalothorax,  wider  in  front  than 
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behind.  Front  eyes  bulging  forward,  and  looking  down,  in  a 
straight  or  slightly  curved  row,  the  middle  less  than  twice  as 
large  as  the  lateral.  Second  row  halfway  between  the  others. 
Third  row  narrower  than  the  cephalothorax.  Sternum  longer 
than  wide,  narrowed  behind.  Coxae  I  separated  by  width  of 
labium.  Labium  about  as  wide  as  long  or  (pul ex)  longer  than 
wide.  Falx  with  one  tooth  on  lower  margin.  Legs  not  conspic¬ 
uously  fringed  nor  enlarged.  Abdomen  wide  and  short.  Tube 
of  male  palpus,  short  and  curved.* 

Simon  describes  this  genus  as  having  the  third  pair  of  legs 
much  longer  than  the  fourth,  but  this  does  not  hold  true  of  Am- 
erican  species,  in  which  the  fourth  leg  is  somewhat  the  longer, 
except  in  acerbum,  where  the  8  is  3412  and  the  9  3412.  The 
third  and  fourth  legs  are  longer  than  the  first  and  second  in 
both  sexes. 


HABROCESTUM  ACERBUM  n.  sp. 

Plate  XLIV,  figs.  1— lc. 

Length,  8  2.5  mm.,  $  4.5  mm.  Legs,  8  3412,  $  3412. 
The  tibiae  of  the  first  legs,  in  both  sexes,  have  the  spines  in  two 
pairs  below,  and  one  anterior  lateral,  and  the  metatarsi  of  the 
first  and  second  have  two  pairs  and  laterals.  The  tibia  of  the 
second  has  two  pairs  and  one  anterior  lateral  in  the  male,  and 
one  pair  and  two  serially  below,  and  one  anterior  lateral  in  the 
female. 

In  this  species  there  is  a  very  great  variation  in  the  distribu¬ 
tion  of  the  light  and  dark  coloring.  In  the  male  the  cephalo¬ 
thorax  is  reddish-brown  with  a  more  or  less  distinct  white  band 
on  each  side  of  the  cephalic  plate  from  the  lateral  to  behind  the 
dorsal  eye,  and  a  transverse  whitish  band  behind  the  dorsal  eyes. 
There  is  a  white  marginal  band.  The  clypeus  is  dark  under  the 
middle  eyes  and  white  under  the  lateral.  The  abdomen  has  a 
black  band  at  the  base,  and  above  this  a  wider  band  of  white 

*  The  only  species  of  Pellenes  that  has  a  short  curved  palpal  tube  is 
P.  limatus. 
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hairs,  which  indents  a  black,  kidney-shaped  region  which  occu¬ 
pies  the  middle  part  of  th©  dorsum.  On  this  dark  region  are 
two  round,  snow-white  spots,  and  further  back,  and  more  widely- 
separated,  a  second  pair  of  smaller  white  spots.  The  part  above 
th©  spinnerets  is  grayish  with  a  central  white  spot.  The  legs 
are  brown,  with  the  tarsi  and  metatarsi  lighter  than  the  rest. 
We  have  one  specimen  in  which  all  the  legs  are  light  yellow  with 
indistinct  dark  bands,  and  the  thoracic  part  is  yellow,  while  all 
the  white  bands  and  spots  ^are  distinctly  accentuated.  The  pal¬ 
pus  has  the  femur  and  patella  light  colored  with  white  hairs, 
while  the  tibia  and  tarsus  are  dark.  Our  single  female  is  badly 
rubbed,  but  seems  to  have  been  colored  like  th©  male  excepting 
that  there  are  no  white  bands  on  the  cephalothorax.  The  palpi 
are  yellow  with  dark  spots,  and  the  legs  yellow  with  black  circles 
at  the  joints  and  longitudinal  black  lines  on  all  the  tibiae.  The 
falces,  in  both  sexes,  are  vertical  and  brown.  The  labium  is  as 
wide  as  long. 

We  have  one  female  and  several  males,  sent  to  us  by  Prof. 
Wheeler,  from  Austin,  Texas,  and  one  male  from  Georgia. 

While  in  color  and  marking  this  species  strongly  resembles  S. 
palustris  and  S.  svlvestris,  it  is  easily  distinguished  by  the  fact 
that  in  those  spiders  the  fourth  leg  is  very  much  longer  than  the 
others. 

HABROCESTUM  MOROSUM  P.  1888. 

Plate  XLIII,  figs.  2— 2a.  Plate  XLIV,  fig.  2. 

1888.  Astia  (?)  morosa  P.  g  $,  Wis.  Acad.  Sciences,  Arts  and  Letters. 

VII,  N.  A.  Attidas,  p.  71. 

1904.  Sidtjsa  morosa  B.,  Jour.  N.  Y.  Ent.  Soc.,  XII,  p.  116. 

Length,  S  5  mm.,  $  6  mm.  Legs,  $  4312,  $  4312. 

We  have  only  two  mature  specimens,  a  male  and  a  female, 
both  in  poor  condition.  We  therefore  copy  the  description  made 
in  1888. 

$  .  Cephalothorax  pale  in  thoracic  part,  much  darker  in  eye- 
region,  probably  originally  covered  with  short  white  hairs,  mar¬ 
ginal  line  black,  anterior  eyes  surrounded  by  rings  of  white 
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hairs.  Clypeus  reddish  brown.  Abdomen  with  a  black,  central 
longitudinal  line  over  the  anterior  part  of  the  dorsum,  which 
bifurcates  posteriorly,  thus  bounding  a  large,  triangular,  pale 
spot ;  this  spot  is  limited  behind  by  some  irregular  black  marks ; 
the  sides  are  pale  with  black  dots  and  spots.  Falces,  mouthparts, 
sternum  and  coxse  all  light  brown.  Venter  pale  with  black  dots. 
Legs  brown  with  black  rings  and  tips,  the  color  being  consider¬ 
ably  darker  on  the  last  three  joints  of  the  first  leg.  $  .  Ceph- 
alothorax  and  abdomen  black,  almost  covered  with  mixed  red 
and  gray  hairs;  on  the  abdomen  these  hairs  are  thick  at  the 
base,  and  form  three  wide,  longitudinal  bands  over  the  dorsum, 
and  a  large  triangular  spot  behind  the  middle;  near  the  apex, 
on  each  side,  are  two  white  dots,  the  anterior  one  larger  and  a 
little  external  to  the  posterior.  Clypeus  covered  with  short 
white  hairs.  Falces  dark  brown.  Mouthparts,  sternum  and 
coxa?  light  brown.  Legs  and  palpi  brown  with  darker  rings. 
Venter  pale  with  irregular  black  dots. 

The  spinal  armature,  in  both  sexes,  is  as  follows :  Tib.  I  3-3, 
2  anterior  laterals;  tib.  II  2-2  and  1  unpaired  behind,  and  2 
anterior  laterals ;  met.  I  2-2,  2  laterals ;  pat.  I  and  II  1  an¬ 
terior  lateral. 

California. 


HABROCESTUM  FARVULUS  B.  1895. 

1895.  Saitis  parvulus  rf,  Canadian  Entomologist,  1895,  p.  101. 

As  we  have  no  specimen  of  this  species  we  copy  Mr.  Banks’ 
description. 

“Length,  3  nym. ;  ceph.,  1.4  mm.  long,  1.05  mm.  wide.  The 
eye-region  black,  the  thoracic  part  reddish  with  two  black  spots 
on  the  posterior  margin ;  the  palpi  and  first  legs  black,  the  sec¬ 
ond  legs  mostly  black;  the  other  pairs  yellowish.  Ho  black 
spots  as  in  S.  pulex ;  the  mandibles  red-brown;  the  sternum 
yellowish-brown;  the  abdomen  black  above,  with  a  broad  white 
stripe,  broadest  at  the  middle,  beginning  just  before  the  middle; 
it  contains  five  broad  black  chevrons ;  venter  yellowish,  with  a 
median  black  spot  and  two  black  stripes.  Similar  to  S.  pulex , 
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but  the  cephalothorax  is  shorter  and  the  eye-region  is  propor¬ 
tionately  broader,  the  quadrangle  being  a  little  narrower  behind ; 
the  palpus  is  much  smaller,  the  tibia  has  not  the  long,  thin  pro¬ 
jection,  nor  a  broad  lobe  below,  but  a  moderate,  curved  black 
process;  the  bulb  of  palpus  has  a  swollen  part  not  seen  in  8. 
pulex. 

One  male  from  a  deep  and  cold  swamp  near  Ithaca,  Y.  Y .” 

Mr.  Banks  writes  us  that  the  spinal  armature  is  as  follows: 
tibia  I,  II  2  pairs  below,  one  near  base,  the  other  beyond  mid¬ 
dle  ;  on  tibia  I  the  inner  one  of  second  pair  longer  than  the  other 
and  placed  rather  more  inward  than  usual. 


HABROCESTUM  PULEX  H.  1845. 

Plate  XLII,  fig.  11.  Plate  XLIII,  fig.  1— Id. 

1845.  Attus  pulex  H.  $  $,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Attus  pulex  H.  $  <j>,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  65. 
1885.  Cyrba  pulex  K.  rf,  Ver.  zool-bot.  Gesellscliaft,  Wien,  VI,  p.  509. 
1885.  Saitis  xnotata  K.  $,  ibid.,  p.  510. 

1888.  Saitis  pulex  P.  g  $,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Attidae,  p.  67. 

1891.  Saitis  pulex  E.  <j>,  Trans.  Conn.  Acad.,  VIII,  N.  E.  Attidae,  p. 
28. 

Length,  8  4  mm.,  $  4.5  mm.  Legs,  8  4312,  $  4312. 
The  third  and  fourth  are  much  longer  than  the  first  and  second. 

The  spines  are  alike  in  the  male  and  female,  the  tibiae  of 
the  first  and  second  legs  having,  below,  three  under  the  pos¬ 
terior  border,  and  one  under  the  anterior,  with  two  anterior 
laterals.  The  typical  species  in  this  genus,  has  the  six  spines 
arranged  in  three  pairs.  The  first  and  second  metatarsi  have 
each  two  pairs,  besides  laterals. 

In  the  male  the  cephalic  part  is  rufus,  with  a  narrow  white 
triangle  pointing  forward.  The  front  of  the  thoracic  part  is 
covered  with  white  hairs.  The  hinder  thoracic  part  and  the 
sides  are  darker.  When  rubbed,  these  parts  are  yellow  or 
orange  and  the  cephalic  plate  is  black.  The  abdomen  is  dark 
brown  with  two  nearly  parallel  light  lines  on  the  front  half; 
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just  behind  these  is  a  broad  transverse  white  mark,  pointing 
forward  in  the  middle  line.  Further  back,  and  on  the  sides, 
are  light  chevrons  and  irregular  marks.  On  the  front  lower 
sides  are  white  bands  which  curve  up  on  the  dorsum,  toward 
the  ends  of  the  white  transverse  mark.  The  venter  is  dark. 
The  legs  have,  usually,  yellow  tarsi,  the  other  joints  being  gray 
above,  indistinctly  marked  with  longitudinal  yellow  lines,  and 
black  below.  The  palpi  are  yellow,  the  ends  of  the  tarsi  some¬ 
times  darkened.  The  coxse  are  yellow  with  a  black  line  in  the 
middle;  the  sternum,  falces  and  maxillae  yellow,  the  sternum 
sometimes  with  a  black  middle  line. 

The  female  has  the  cephalothorax  gray,  a  central  region  on 
top  being  covered  with  mixed  gray  and  rufus  hairs ;  this  region 
narrows  on  the  thoracic  slope.  The  sides  are  dark.  The  ab¬ 
domen  is  brown.  On  the  front  half  it  may  have  the  two  light 
lines,  as  in  the  male,  or  these  may  be  replaced  by  a  series  of  ir¬ 
regular  light  marks.  The  transverse  white  band  is  present, 
and  around  and  behind  this  are  irregular  light  markings.  The 
legs  are  covered  with  alternate  light  and  dark  spots. 

This  species  has  been  found  near  Ottawa,  Canada,  in  Ship 
Harbor,  Nova  Scotia,  and  in  Massachusetts,  Connecticut,  New 
York,  Pennsylvania,  North  Carolina,  Kentucky,  Tennessee, 
Georgia,  Alabama,  Louisiana,  Wisconsin,  Iowa  and  Kansas. 

At  Pine  Lake,  Wisconsin  the  males  of  pulex  mature  about 
May  25th,  and  are  common  through  June.  The  females  ma¬ 
ture  several  days  later.  During  the  height  of  the  season  the 
males  are  little,  if  at  all,  more  numerous  than  the  females. 


STOIDES  SIMON.  1901. 

Type,  Peostheclina  pygm^a  P.,  1893. 

1845.  Attus  (auratus)  Hentz,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Attus  (auratus)  Hentz,  Occ.  Pap.  Bost.  Nat.  Hist.  Soc.,  II,  p.  66. 
1888.  Pkostheclina  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N. 
A.  Att,  p.  69. 

Peostheclina  B.,  Jour.  N.  Y.  Ent.  Soc.,  p.  126. 


1892. 
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1893.  Prostheclina  P.,  Proc.  Zool.  Soc.  London,  Nov.,  p.  702. 

1901.  Stoides  E.  S.,  Hist.  Nat.  Araign.,  2me  Ed.,  II,  p.  658. 

1901.  Prostheclina  B.,  Proc.  U.  S'.  Nat.  Mus.,  XXIV,  p.  225  (probably). 

Our  two  species  differ  in  the  shape  of  the  cephalothorax.  In 
pygmsea  it  is  high,  and  is  plainly  widest  in  front,  the  cephalic 
part  being  strongly  inclined,  and  projecting  over  the  margin, 
so  that  the  front  eyes  look  downward  and  the  clypeus  and  sides 
slant  in.  In  aurata  it  is  high  and  convex,  but  the  widest  part 
is  behind  the  dorsal  eyes,  and  the  sides  and  clypeus  are  vertical. 
The  front  row  of  eyes  is  curved,  the  lateral  eyes  rather  large. 
The  second  row  is  halfway  in  aurata,  and  nearer  the  third  row 
in  pygmsea.  The  third  row  is  as  wide  as  the  cephalothorax. 
The  sternum  is  nearly  round.  The  labium  is  about  as  wide  as 
long.  The  falces  are  vertical,  or  inclined  backward,  moderately 
stout,  with  one  tooth  on  the  lower  border. 

The  genus  is  found  in  the  United  States,  J amaica,  and  Porto 
Bico  (signata  B.,  illustris  C.  K.). 

STOIDES  AURATA  H.  1845. 

Plate  XXXVIII,  fig.  7.  Plate  XLIII,  figs.  9— 9a. 

1845.  Attus  auratus  Hentz,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Attus  auratus  Hentz,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  66. 
1888.  Prostheclina  cambridgii  P.,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Attidas,  p.  69. 

1892.  Prostheclina  aurata  B.,  Jour.  N.  Y.  Ent.  S;oc.,  p.  126. 

Not  Habrocestum  auratum  P.  1888. 

Length,  $  5.2  mm.,  2  5.8  mm.  Legs,  $  1342,  $  4312. 
Spines,  tibia  I  3-3  and  2  anterior  laterals;  tibia  II  2-2  and  1 
behind,  with  1  ($)  or  2  (?)  anterior  laterals ;  met.  I,  II  2-2 
with  laterals. 

Cephalothorax  black,  with  some  gray  hairs  above  the  anterior 
eyes,  a  white  parenthesis  on  the  anterior  part  of  the  thoracic 
region,  and  white  hands  on  the  lower  sides;  abdomen  greyish 
rufus  with  four  black  spots ;  clypeus,  falces,  and  sternum  black 
with  short  white  hairs ;  mouthparts  and  coxse  rufus ;  legs  of  the 
first,  dark,  nearly  black,  of  the  second,  third,  and  fourth,  varied 
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with  black,  white  and  rufns,  palpi  with  distal  ends  of  tibiae  and 
all  of  patellae  covered  above  and  below  with  white  hairs,  and 
with  tarsi  black.  Venter  covered  with  gray  hairs. 

Hentz  had  this  species  from  South  Carolina.  Holden  and 
Banks  report  it  from  Florida,  and  our  examples  also  come  from 
that  state. 

While  strikingly  like  Pellenes  in  appearance,  aurata  differs 
froim  the  genus  in  the  form  of  palpus  and  epigynum,  as  well  as 
in  the  relative  length  of  the  legs. 

PELLENES  E.  S.  1876. 

Type,  BIPUNCTATUS  FABR. 

1845.  Atttjs  H.,  Jour.  Bos.  Soc.  Nat.  Hist.,  Y. 

1846.  Attus  H.,  ibid.  VI. 

1875.  Attus  H.,  Occ.  Pap.  Bos.  Soc.  Nat.  Hist.,  pp.  64-67. 

1876.  Pellenes  E.  S.,  Ar.  Fr.,  Ill,  p.  90. 

1883.  Attus  P.,  New  or  little  known  Attidae,  pp.  4,  7,  17,  20. 

1885.  Ephippus  Keys.,  Ver.  z.  b.  Gesell.,  Wien,  p.  506. 

1885.  Pellenes  Keys.,  ibid.,  p.  512. 

1888.  Habrocestum  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N. 

A.  Att.  pp.  58-67. 

1888.  Hasarius  P.,  ibid.,  p.  57. 

1891.  Habrocestum  E.,  Trans.  Conn.  Acad.,  VIII,  pp.  26-27. 

1891.  Hasarius  E.,  ibid.,  p.  25. 

1892.  Habrocestum  B.,  Jour.  N.  Y.  Ent.  Soc.,  p.  126. 

1892.  Habrocestum  B.,  Proc.  Acad.  Nat.  Sci.  Pbila.,  Jan.,  p.  77. 

1894.  Habrocestum  E.,  Trans.  Conn.  Acad.,  IX,  p.  420. 

1895.  Habrocestum  B.,  Can.  Ent.,  pp.  101,  102. 

1900.  Habrocestum  B.,  Can.  Ent.,  XXXII,  4,  p.  101. 

1902.  Evarcha  E.  S.,  Hist.  Nat.  des  Araign.,  2me  Ed.,  II,  p.  708. 

1902.  Pellenes  B.,  Proc.  Acad.  Nat.  Sci.,  Phila.,  Nov.  1901,  p.  591. 

1904.  Pellenes  B.,  Jour.  N.  Y.  Ent.  Soc.,  XII,  2,  pp.  117,  118. 

1904.  Pellenes  B.,  Proc.  Cal.  Acad.  Sci.,  3rd  S'er.,  Ill,  13,  p.  359. 

1905.  Pellenes  B.,  Am.  Nat.,  XXXIX,  p.  322. 

1906.  Pellenes  B.,  Ent.  Soc.  Wash.,  VII,  2-3,  p.  99. 

The  cephalothorax  is  high,  convex,  and  a  little  longer  than 
wide,  with  the  cephalic  plate  inclined,  and  the  thoracic  part  di¬ 
lated,  and  somewhat  widened  out  from  above  downward.  The 
quadrangle  of  the  eyes  is  from  one-fourth  to  one-third  wider  than 
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long,  occupies  two-fifths  of  the  cephalothorax,  and  is  usually 
wider  behind  than  in  front,  although  in  some  cases  it  is  equally 
wide  in  front  and  behind  or  wider  in  front.  The  front  eyes  form 
a  straight  or  slightly  curved  row,  the  middle  eyes  being  near  to¬ 
gether  and  about  twice  as  large  as  the  lateral,  from  which  they 
are  distinctly  separated.  The  second  row  is  about  halfway  be¬ 
tween  the  first  and  the  third;  the  third,  is  nearly  as  wide  as  the 
cephalothorax  at  that  place,  the  eyes  being  almost  equally  distant 
frem  each  other  and  from  the  lateral  borders.  The  labium  is 
at  least  as  wide  as  long  and  is  half  as  long  as  the  maxillse.  The 
falces  are  vertical,  parallel  and  rather  weak,  with  small  fangs. 
Among  the  European  species  the  legs  are  1342  in  the  males  and 
3142  in  the  females,  but  among  the  American,  the  third  and 
fourth  are  most  commonly  longer  than  the  first  and  second,  in 
both  sexes.  The  male  palpus  is  very  constant  in  form,  the  bulb 
being  short  and  rounded. 

The  males  of  Pellenes  have,  usually,  some  peculiar  modifica¬ 
tion  of  form,  color  or  ornament,  appearing  in  the  first  and  third 
legs.  These  fringes,  enlargements,  and  markings  are  used  to 
attract  and  delight  the  female  during  courtship,  the  posturing 
and  dancing  being  such  as  to  show  off  every  beauty  to  the  great¬ 
est  advantage.  They  make  the  identification  of  the  males  com¬ 
paratively  easy,  while  the  females  resemble  each  other  so  closely 
as  to  make  it  very  difficult  to  distinguish  them.  The  young 
males  are  like  the  females  until  within  one  or  two  moults  from 
maturity. 

We  have  classified  the  males  of  Pellenes  by  the  ornamentation 
of  the  first  and  third  legs,  as  this  is  easily  observed,  and  answers 
well  in  most  cases,  but  it  must  be  remembered  that  the  fringes 
that  decorate  the  first  leg  are  delicate  and  perishable,  and  that 
the  enlargements  of  the  femur  and  patella  of  the  third  vary  in 
size  and  are  sometimes  scarcely  perceptible  or  even  wanting. 
If,  therefore,  a  spider  that  is  sought  for  in  the  Key  under  “Legs 
not  modified  nor  fringed”  is  not  found  there,  it  should  be 
looked  for  under  the  other  heading. 


530  'Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 


Key  to  Males  of  Peelenes. 


^  |  First  or  third  leg  modified  or  fringed 


Legs  not  modified  nor  fringed  .  21 


2  \  Enlargements  or  fringes  on  both  first  and  third  legs 
Only  first  leg  fringed  or  enlarged  . 


Clypeus  red;  spatulate  spines  on  tibia  of  first  leg.  South¬ 
ern  states  and  Colorado  .  coronatus 

Clypeus  not  red  .  4 

4  (  Femur  and  patella  of  third  leg  modified .  5 

(  Only  patella  of  third  leg  modified  . . .  6 

f  Clypeus  marked  with  white  and  dark  bands;  spatulate 
I  spines  on  tibia  of  first  leg.  Arizona,  Utah,  Colorado 

5  -{  .  clypeatus 

I  Clypeus  white;  spatulate  spines  on  tibia  of  first  leg.  Sbuth 

l  and  west  .  brunneus 

f  No  fringe  of  hairs  under  first  leg,  but  on  outer  side  of 
I  femur,  near  tip,  a  row  of  pendent  black  scales.  Two 

6  -{  spatulate  spines  on  tibia  of  first  leg  and  a  curious  en¬ 

largement  on  patella  of  third.  California . californicus 

l  First  leg  with  fringe  of  light  colored  hairs  .  7 

Patella  of  third  leg  almost  as  wide  as  long,  triangular, 
with  pale  spine  coming  off  below  enlargement  and 

projecting  over  tibia.  Abdomen  banded  .  8 

Patella  of  third  leg  plainly  longer  than  wide,  with  long 
spur  coming  off  from  upper  ridge  of  enlargement,  ex¬ 
tending  over  tibia;  two  spatulate  spines  on  tibia  of 
first.  Abdomen  spotted.  Tennessee,  Georgia,  Florida 
l  .  calcaratus 

f  Abdomen  with  solid  black  and  white  stripes.  Fourth  leg 

longer  than  first;  tibia  of  first  with  two  long  spines,  ( 

not  spatulate.  East  and  south .  peregrinus 

Abdomen  black  with  white  notched  band  down  middle  and 
white  basal  and  side  bands.  First  leg  longer  than 
fourth;  tibia  of  first  with  two  large  spatulate  spines. 

Widely  distributed  through  United  States  and  Canada 
t  . viridipes 

Tibia  of  first  with  spatulate  spines.  Clypeus  banded  with 

white  and  dark  . clypeatus* 

Tibia  of  first  without  spatulate  spines  .  10 

Tibia  of  first  leg  as  wide  as  long.  Oregon,  California,  New 

10  ■{  Mexico  . . .  oregonens© 

Tibia  of  first  leg  longer  than  wide  .  11 

f  Full  soft  bunch  of  red,  pinkish  or  salmon-colored  hairs  on 

j  tarsus  of  palpus.  Abdomen  black  with  central  white 

11  |  stripe.  B.  C.,  California,  Utah  .  americanus* 

l  No  plumy  hairs  on  tarsus  of  palpus .  12 


*As  the  enlargements  on  the  third  leg  of  clypeatus  are  sometimes  incon¬ 
spicuous,  it  is  taken  out  here  as  well  as  under  5._ 
t  Americanus  includes  three  varieties  from  the  same  locality;  the  first  has 
a  wide  iridescent  clypeus,  sometimes  white,  sometimes  darker,  and  a  bifurcate 
tibial  apophysis  on  palpus;  it  has  no  red  hairs  on  legs.  The  second,  which 
Mr.  Banks  described  as  speciosa,  and  which  he  thinks  is  a  distinct  species, 
has  a  simnle  apophysis,  a  white  clypeus,  falces  scarlet  at  base  and  red  hairs 
on  first  legs;  and  the  third  has  an  iridescent  clypeus,  a  simple  apophysis,  and 
red  hairs  on  first  and  second  legs. 
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f  Metatarsus  of  first  leg  flattened  and  colored  iridescent 
j  blue;  femur  of  first  iridescent  below;  tibia  of  first 
J  with  bunch  of  stiff  dark  hairs  above  and  patella  and 

]  tibia  with  long  fringe  below;  clypeus  sometimes  red. 


Utah,  Colorado,  New  Mexico,  Pacific  Coast . hirsutus 

l  First  leg  unlike  the  above  .  13 

(  Clypeus  red.  Brushes  of  stiff  black  hair  under  femur, 

13  J  patella  and  tibia  of  first  leg.  California .  signatus 

(  Clypeus  not  red  . . .  14 


f  Legs  pale  yellow,  tarsus  of  first  jet  black.  Clypeus  with  a 
curved  white  band  under  first  row  of  eyes.  California 

]  . . .  tairsalis 

L  Legs  and  clypeus  unlike  the  above  . .  15 

Clypeus  covered  with  slightly  iridescent  white  scales  (not 
hairs),  edged  below  with  golden  scales,  with  eight 
long  white  bristles  in  the  middle.  Abdomen  white 
with  two  dark  bands  which  do  not  meet  at  base.  First 
leg  fringed  with  black  and  white.  Arizona  ....  arizonensis 
Clypeus  unlike  that  of  arizonensis  . .  16 

f  Three  longitudinal  lines  of  white  hairs  running  back  on 
eye-region.  Abdomen  black  with  central  and  side 
16  ■{  white  bands.  First  leg  fringed  with  black  and  white. 

i  Eastern,  middle  and  southern  states .  agilis 

{  No  such  lines  on  eye-region  .  17 


15 


f  First  leg  with  white  fringe,  extending  to  end  of  meta- 
!  tarsus,  and  having  front  face  pale,  with  black  spot  at 
j  end  of  tibia,  and  dark  longitudinal  lines  on  metatarsus 

i  and  tarsus.  Arizona  .  tranquillus 

I  First  leg  lacking  the  dark  spot  and  lines  found  on  that  of 
l  tranquillus,  and  without  fringe  under  metatarsus  ....  18 


First  leg  fringed  and  white,  except  tibia  and  metatarsus 
which  are  black.  Abdomen  with  distinct  white  mark- 


i  ing.  Texas  .  delectus 

l  First  leg  without  such  contrast  .  19 


(  Abdomen  banded  centrally  with  white.  First  leg  with 
19  j  double  fringe.  California,  New  Mexico,  Arizona....  elegans 
(  Abdomen  not  banded .  20 


'  f  Clypeus  light  brown;  three  transverse  white  lines  alternat- 
j  ing  with  black,  in  front  of  spinnerets.  Mt.  Shasta, 

i  Cal  .  amicus 

20  ■{  Clypeus  white  on  sides,  with  bunch  of  long  tawny  r$d 
i  hairs  in  middle;  dorsum  and  sides  of  abdomen  covered 
with  reddish-gold  scales.  Camp  Umatilla,  Washington 
L  .  umatillus 

2-j  (  Abdomen  with  iridescent  scales  .  22 

l  Abdomen  without  iridescent  scales  .  23 

f  Cephalothorax  dark,  iridescent.  Eastern  and  middle 

22  j  states,  Washington .  splendens 

i  Cephalothorax  not  iridescent;  covered  with  white  pu- 

l  bescence.  Wisconsin.  Pennsylvania  .  roseus 

36— S.  &  A. 
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f  Palpus  with  large  tibial  apophysis,  straight  on  lower  edge, 
j  rounded  above,  wider  at  end  than  at  base;  abdomen 

23  ^  with  light  foliated  band  outlined  in  black.  Alberta, 


Colorado  . .  montanus 

l  No  such  apophysis . . . . . . . . .  24 


\  Under  part  of  coxae,  trochanters  and  femora  of  first  and 
second  legs,  and  femur  of  palpus,  shiny  black,  the  rest 
of  the  legs  and  palpus  being  light  brown;  abdomen 
24  dark  marked  with  white;  basal  and  transverse  bands 

connected  longitudinally.  Eastern  states  and  Wiscon¬ 


sin  . . .  borealis 

i.  No  such  contrast . . .  25 


C  Cephalothorax  marked  with  white  .  27 

^  (  Cephalothorax  not  marked  with  white  .  26 


26 


27 


28 


29 


f  Cephalothorax  red-brown ;  clypeus  white.  California  . . .  pacifica* 

!  Cephalothorax  black;  clypeus  and  hairs  around  eyes  crim¬ 
son;  abdomen  black  with  white  line,  broken  behind. 

L  British  Columbia,  Alberta  . lagganii 

f  Cephalic  plate  with  four  white  lines;  abdomen  black  with 
J  basal  band,  scalloped  border,  and  angular  spot,  white. 

j  Texas  .  fallax 

Cephalic  plate  without  these  lines  .  28 

f  Abdomen  with  two  yellowish  brown  bands,  the  middle  and 
J  sides  being  white;  palpus  with  one  short  broad  tube 

J  (unique  in  Pellenes).  California,  Texas .  limatus 

Abdomen  and  palpus  differing  from  the  above .  29 

f  Cephalothorax  (dry)  with  small  white  spot  between  dorsal 
eyes;  abdomen  with  middle  dorsum  yellow;  palpus 
with  tibial  apophysis  long,  square  at  end,  and  bulb 
with  angular  corner  at  inner  side.  Eastern,  middle 

and  western  states  and  Arizona  .  .  Hoyi 

|  Cephalothorax  (dr57)  with  a  mark  running  forward  from 
l  dorsal  eyes ;  abdomen  with  median  white  band  . .  Cockerellii 


Key  to  Pellenes  Females. 


,  C  Clypeus  marked  with  white  and  dark  bands  .  2 

I  Clypeus  not  banded  .  7 

2  J  Cephalic  plate  with  one  or  more  white  bands  .  3 

(  Cephalic  plate  without  white  bands  . .  6 

f  Cephalic  plate  with  one  central  longitudinal  white  band; 

^  J  abdomen  with  narrow  white  herring-bone  stripe  from 

base  to  apex.  California,  Texas  .  limatus 

l  Cephalic  plate  with  more  than  one  white  band  . .  4 


*  P.  pacifica  B.  1904,  from  San  Francisco,  was  represented  by  a  unique 
male  specimen  in  the  rooms  of  the  California  Academy,  which  was  lost  at 
the  time  of  the  fire.  It  is  described  as  4  mm.  long,  cephalothorax  dark  red- 
brown,  a  long  black  fringe  over  front  eyes,  clypeus  snow-white  with  white 
scale-like  hairs  and  long  white  hairs,  palpi  mottled,  abdomen  black  with 
an  oblong  oblique  white  spot  on  each  side  near  the  middle,  and  behind,  on 
the  median  line,  a  small  white  spot  followed  by  two  still  smaller  ones; 
venter  pale.  The  palpus  is  figured  (Proc.  Acad.  Sci.  California,  Third  Series. 
Zoology.  Ill,  13,  p.  359,  PI.  XXXIX,  fig.  37). 
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f  Cephalic  plate  with  four  slightly  oblique  white  bands  on  a 
a  !  fawn  ground;  abdomen  light  fawn  with  dark  mot- 

j  tlings.  Oregon  .  mundus 

[  Cephalic  plate  with  three  white  bands  . . .  5 

f  Clypeus  with  two  faint  chestnut  spots;  hairs  around  front 
|  eyes  all  yellowish-white;  cephalic  plate  gray  with  mid- 
!  die  bifurcating  white  band.  Third  leg  5.5  mm.  East- 

5  j  ern  and  southern  states  and  Kansas  .  agilis 

i  Clypeus  with  four  bright  chestnut  spots;  hairs  above  and 

i  below  front  middle  eyes  rufus,  while  those  on  the  sides 

!  are  white;  cephalic  plate  with  three  longitudinal  white 

l  bands.  Third  leg  6.5  mm.  New  Mexico  .  politus 

f  Thoracic  part  with  scalloped  white  band  behind  dorsal 
|  eyes;  abdomen  black  with  salmon  markings.  South- 

6  ■{  ern  states  .  carolinensis 

No  bands  on  upper  surface;  abdomen  gray  with  lighter 
l  markings.  Southern  states  .  sabulosus 

rj  (  Abdomen  plainly  banded  above  .  8 

(  Abdomen  not  plainly  banded  above .  19 

{Abdomen  with  at  least  one  transverse  band  behind  basal 

band  .  9 

Only  longitudinal  bands  behind  basal  band,  on  abdomen  10 

f  Color  dark  gray  banded  with  light  gray  or  white;  abdomen 
|  with  two  transverse  bands,  connected  in  the  middle 
9  <{  calcaratus  (southern  states)  or  borealis  (northern  states) 

I  Color  yellowish  with  whitish  bands.  Sbuthern  states, 
l  Colorado  . coronatus 

f  Abdomen  with  central  light  band  reaching  a  light  basal 

2Q  I  band  .  11* 

1  Abdomen  without  central  light  band  reaching  a  light 
l  basal  band  .  13 

f  A  central  white  band  on  cephalic  plate;  abdomen  with  two 
^  j  dark  longitudinal  bands,  interrupted  near  the  end  by 

j  oblique  white  bars.  New  Mexico  .  Cockerellii 

l  No  central  white  band  on  cephalic  plate  .  12 

f  Central  and  side  notched  white  bands  on  abdomen,  and 
dark  bands  between,  interrupted  in  the  middle  by 
22  j  oblique  white  bars.  California,  British  Columbia  . .  jucundus 
1  Central  and  side  white  bands,  not  notched  on  edges,  on 
the  abdomen.  Southern  and  middle  states  and  New 
l  England  . peregrinus 

f  Abdomen  without  light  basal  band  but  having  a  light 
23  J  central  band  which  reaches  front  end.  Alberta, 

Colorado  .  montanus 

l  Abdomen  without  light  central  band  reaching  front  end ...  14 

Abdomen  dark  in  middle,  with  two  longitudinal  light  bands 

14  ■{  which  reach  a  light  base.  Arizona . scotsdalei 

Abdomen  without  two  light  bands  reaching  base  .  15 

Posterior  half  of  abdomen  with  solid  white  central  band  . .  16 

15  {  Posterior  half  of  abdomen  with  a  white  spot  or  a  band  of 

white  chevrons  . . . .  17 


*  In  11  is  included  the  female  of  peregrinus,  although  in  Mr.  Emerton’s 
specimen  the  central  band  becomes  indistinct  in  front  and  behind. 
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Cephalic  plate  without  white  border.  Eastern,  Middle  and 


16  western  states  .  splendens 

(  Cephalic  plate  bordered  with  white.  Texas  .  delectus 

i  Posterior  part  of  abdomen  with  a  white  spot;  four  white 

lines  on  cephalic  plate.  Texas  .  fallax 

Posterior  part  of  abdomen  with  band  of  chevrons .  18 


f  Cephalic  plate  with  white  bands  on  sides  and  central  bifur- 

1  eating  band.  Western  and  middle  states  .  hirsutus 

|  Cephalic  plate  fawn-color,  without  white  bands.  Utah, 
l  California  (Sisson),  Victoria  .  americanus 


)  Oblique  bands  on  sides  of  abdomen  . . . 
No  oblique  bands  on  sides  of  abdomen 


20 

22 


21 


Sides  of  abdomen  with  pale  or  white  bands  on  dark 

ground  . . . . .  21 

20  Sides  of  abdomen  with  black  bands  on  fawn  ground;  ceph- 
I  alothorax  fawn  above,  whitish  on  sides  and  behind. 

1  Canada  and  United  States  .  viridipes 

Cephalic  plate  with  three  white  bands.  Central  rounded 
shield  of  epigynum  as  wide  as  long.  California,  Wash¬ 
ington  .  Hutchinsonii 

Cephalic  plate  without  white  bands.  Central  rounded 
shield  of  epigynum  longer  than  wide.  Arizona 

. superciliosus 

Cephalothorax  with  a  black  y\  between  dorsal  eyes,  and 
having  a  white  line  which  begins  back  of  the  dorsal 
eye,  curves  around  above  the  small  lateral  eye,  and 
then  passes  downward,  ending  behind  the  lateral  eye 
of  the  first  row;  abdomen  with  oblique  side  bands 
edged  with  black.  Epigynum  without  the  central 
shield  usually  found  in  Pellenes.  Eastern,  middle  and 
western  states  and  Arizona  . Hoyi* 

f  Clypeus  covered  with  short  fawn  hairs,  with  some  long 
|  white  bristles  in  the  middle,  and  a  white  marginal 

22  '  line.  Upper  sides  and  middle  of  thorax  dark;  ab- 

1  domen  uniform  fawn  color  with  four  indented  dots. 

Oregon,  Cal.,  N.  M .  oregonense 

l  Clypeus  pure  white  .  23 

{First  row  of  eyes  plainly  curved;  eye-region  white  and 

copper  color.  Arizona  .  nemoralis 

First  row  of  eyes  straight  .  24 

f  Central  rounded  shield  of  epigynum  long  and  narrow. 
Cephalothorax  and  abdomen  covered  with  yellowish- 
24  i  white  hairs;  a  faint  lighter  herring-bone  stripe  on 

I  posterior  part  of  abdomen.  Utah  .  candidus 

l  Central  rounded  shield  of  epigynum  as  wide  as  long .  25 

f  Sides  of  thoracic  part  nearly  parallel,  cephalothorax  but 
little  narrowed  in  front  and  behind.  Cephalothorax 
and  abdomen  covered  with  gray  hairs;  a  distinct  her- 
25  J  ring-bone  stripe  at  end  of  abdomen.  Utah.  Cali¬ 
fornia  .  griseus 

Thoracic  part  bulging  behind  dorsal  eyes,  cephalothorax 
plainly  narrowed  in  front  and  behind.  Arizona, 
Colorado  . dolosus 


*Hoyi,  which  Simon  puts  into  the  genus  Evarcha,  differs  from  the  normal 

Pellenes  in  the  form  of  palpus  and  of  the  epigynum.  The  color  markings  on 
the  abdomen  are  exceedingly  variable. 
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PELLENES  ARIZONENSIS  B.  1904. 

Plate  XLIX,  fig.  5. 

1904.  P.  ARIZONENSIS  B.,  Jour.  N.  Y.  Ent.  Soc.,  XII,  2,  p.  118. 

$  .  Length  5  mm.  Legs  of  first  pair  fringed  with  black  and 
white.  Spines,  tib.  I  3-3  and  2  anterior  lateral,  pat.  I  1  an¬ 
terior  lateral,  met.  I  2-2,  very  long,  bnt  not  spatnlate. 

The  cephalothorax,  when  dry,  is  reddish-fawn  above  the  front 
eyes,  golden  on  cephalic  plate,  yellowish-brown  on  upper  sides 
and  middle  of  thoracic  part,  with  two  wide  white  bands  which 
pass  from  within  the  dorsal  eyes  back  to  the  posterior  margin, 
and  then  curve  forward  along  the  lower  sides,  passing  to  the  cly- 
pens,  which  is  covered  with  slightly  iridescent  white  scales,  is 
edged  with  yellow  scales,  and  has  some  long  white  bristles  under 
the  middle  eyes,  these  being  surrounded  by  red  rings.  The 
falces  are  dark  with  a  covering  of  white  hairs.  The  abdomen 
has  two  wide  yellowish-brown  bands  which  unite  over  the  spin¬ 
nerets.  The  middle,  sides,  and  base  are  pure  white.  The  pal¬ 
pus  has  the  femur  and  patella  white.  The  legs  are  yellow  with 
white  hairs.  The  fringe  is  black  under  the  femur,  patella  and 
tibia  of  the  first,  and  white  above  the  femur  and  patella,  but  that 
above  the  tibia  is  black  at  the  base  and  white  at  the  tip.  The 
metatarsus  and  tarsus  are  clothed  with  white  hairs  except  for  a 
longitudinal  yellow  band  above. 

Mr.  Banks  has  one  male  from  Arizona. 

PELLENES  AGILIS  B.  1892. 

Plate  XL VI,  figs.  1— lb. 

1888.  Habrocesttjm  aurattjm  P.  (not  Hentz),  Wis.  Acad.  Sciences, 
Arts  and  Letters,  VII,  N.  A.  Attidse,  p.  63. 

1892.  Habrocesttjm  agilis  B.,  N.  Y.  Ent.  Soc.,  p.  126. 

1901.  Peelenes  atjratus  P.  $  $,  and  cognatus  P.  $,  Bull.  Wis.  Soc.  Nat. 
Hist.,  N.  S.,  I,  4,  pp.  202,  208,  224. 

Length,  $  5  mm.,  9  6.4  mm.  Legs,  $  3142,  9  3412,  first 
pair  fringed  in  $  .  Spines,  $  tib.  I  a  pair  at  distal  end  and  2 
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serially  behind;  tib.  II  like  tib.  I,  with  the  addition  of  2  an¬ 
terior  laterals ;  pat.  I,  II  1  anterior  lateral ;  met.  I  2-2 ;  met. 
II  2-2  and  1  anterior  lateral  at  end. 

In  the  male  the  cephalothorax  is  covered  with  short  black 
hairs  which  are  intermingled  with  others  of  a  yellowish-brown 
color,  these  latter  being  by  far  the  more  numerous  in  the  eye- 
region,  giving  to  that  part  its  predominating  tint.  Three  white 
bands  come  np  on  to  the  cephalic  plate  from  the  interspaces  be¬ 
tween  the  front  eyes ;  the  middle  one  terminates  behind  the  mid¬ 
dle  of  the  eye-region,  while  the  laterals  pass  just  above  the  small 
eyes,  surround  the  dorsal  eyes,  and  on  the  thoracic  part  curve 
first  toward  and  then  away  from  each  other,  ending  at  the  pos¬ 
terior  border.  A  white  band  passes  along  the  lower  sides  and 
crosses  the  clypeus,  which,  however,  shows  a  little  chestnut  color 
just  below  the  middle  eyes;  there  is  a  black  band  from  each  la¬ 
teral  eye  to  the  falces,  and  behind  this  the  hairs  are  chestnut. 
The  abdomen  is  black  with  a  white  band  at  base  and  three  ob¬ 
lique  white  bars  on  each  side,  the  two  hinder  ones  joining  at 
their  lower  ends.  Down  the  middle  is  a  notched  white  band, 
widest  in  the  middle,  pointed  behind.  The  falces  are  dark, 
covered  with  long  white  hairs.  The  palpus  is  brown  with  a 
black  tarsus.  The  legs  are  brown,  the  first  stoutest  with  a,  white 
fringe  below  on  femur,  patella  and  tibia ;  the  patella  and  tibia 
have  also  a  white  fringe  above,  in  the  midst  of  which,  on  each 
joint,  is  a  bunch  of  stiff  black  hairs.  The  metatarsus  and  tarsus 
are  lighter  colored  than  the  tibia  and  have  a  white  band  running 
along  the  upper  surface.  The  figure  of  this  leg  is  made  from  a 
male  taken  by  Mr.  Emerton  at  Ipswich.  Hone  of  our  specimens 
has  the  fringe  so  heavy.  In  the  female  the  pattern  is  like  that  of 
the  male,  but  gray  is  substituted  for  black,  the  cephalothorax  be¬ 
ing  nearly  all  gray.  The  middle  white  band  on  the  eye-region 
bifurcates,  the  ends  reaching  the  dorsal  eyes.  The  clypeus  has 
a  white  triangle  in  the  middle,  upon  which  grow  long  white 
bristles,  the  point  of  the  triangle  being  between  the  middle  eyes. 
From  each  of  these  eyes  a  band  of  chestnut  runs  diagonally  back¬ 
ward  ;  behind  these  again,  are  wide  diagonal  white  bands,  bound¬ 
ed  by  dark  bands  which  run  down  from  the  lateral  front  eyes. 
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The  light  yellow  palpi  and  dark  brown  falces  are  covered  with 
white  hairs.  The  legs  are  brown,  the  first  pair  darkest,  all  cov¬ 
ered  closely  with  long  white  scales.  The  central  band  on  the  ab¬ 
domen  is  sometimes  broken  up  into  wide  chevrons  in  the  anterior 
part,  and  is  borderd  with  dark  behind.  The  venter  has  a  light 
brown  shield-shaped  central  region,  distinctly  bordered  with 
dark,  in  the  middle  of  which  are  sometimes  three  distinct  dark 
lines. 

This  species  appears  in  the  Britcher  Collection  from  Maine; 
Mr.  Cockerell  has  sent  it  to  us  from  Albuquerque,  Hew  Mex¬ 
ico;  Mr.  Banks  found  it  at  Ithaca,  Hew  York,  and  we  have  it 
from  Kansas;  Austin,  Texas;  Georgia;  South  Carolina;  Hew 
York  and  Connecticut. 

PELLENES  AMERICANUS  KEYS.  1885. 

Plate  XLVI,  figs.  6— 6d. 

1885.  Ephipptjs  americanus  Keys,  rf,  Verh.  z.  b.  Ges.,  Wien,  Spinnen 
aus  Amerika,  p.  20. 

1904.  PteiXENES  speciosa  B.,  Proc.  Cal.  Acad.  Sci.,  3rd  Ser.,  Ill,  13, 
p.  359. 

Length,  $  5.5  mm.,  2  5  mm.  Legs,  $  3412,  2  3412,  first 
pair  scarcely  stouter  than  the  others.  In  the  male  there  is 
sometimes  a  short  bright  red  fringe  under  the  femur  of  first  and 
second.  The  tarsus  of  the  palpus  has  a  soft  bunch  of  hairs 
varying  in  color  from  salmon  and  pink,  to  bright  raspberry  red. 

The  male  presents  so  much  difference  in  the  coloring  of  dif¬ 
ferent  specimens  that  Mr.  Banks  believes  there  are  two  species. 
In  the  form  that  he  describes  as  speciosa,  the  cephalothorax  is 
black,  sparsely  clothed  with  white  and  gray  hair  and  with  a  dark 
gray  tuft  at  each  anterior  corner,  which  overlaps  the  heavy 
cream-white  crest  over  the  eyes;  the  clypeus  is  snow-white;  the 
base  of  mandibles  scarlet,  with  two  black  spots,  apex  yellowish ; 
the  legs  are  mostly  brown  with  adpressed  white,  and  erect  black 
hairs,  and  the  first  one  has  a  dense  brush  of  long,  bright  red  hair 
under  the  apex  of  the  femur,  whole  of  patella,  and  base  of  tibia, 
which,  when  the  leg  is  flexed,  projects  on  each  side.  The  tibia 
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is  yellowish,  and  has  a  black  stripe  on  each  upper  side,  the  meta¬ 
tarsus  and  proximal  half  of  tarsus  yellowish,  and  the  end  of 
the  tarsus  jet  black.  The  palpus  has,  on  the  tarsus,  a  long 
bunch  of  soft,  raspberry  red  hairs.  The  tibial  apophysis  is 
single,  with  one  point.  In  a  form  from  Victoria,  the  crest  over 
the  eyes  is  brown,  the  falces  are  black,  the  clypeus  dark  but  iri¬ 
descent,  and  not  only  has  the  first  leg  red  hairs  through  the 
length  of  the  femur  but  the  fringe  of  red  on  the  first  leg  is  re¬ 
peated  on  the  second,  and  all  the  legs  are  banded,  longitudinally, 
with  black  and  white.  The  tibial  apophysis  is  double,  with 
two  points.  In  a  third  form,  which  we  found  at  Sisson,  the 
crest  is  brown,  the  falces  are  iridescent  white  with  three  dark 
vertical  lines  on  each,  the  clypeus  is  iridescent  white,  the  tibial 
apophysis  is  double,  and  there  is  no  red  on  the  legs,  the  femur 
having  only  a  brush  of  black,  below,  at  distal  end.  The  palpus, 
in  the  Victoria  and  Sisson  specimens,  has  bright  red  hairs  on  the 
tarsus,  and  has  the  tibia  with  white  hairs.  In  a  male  which 
Mr.  Emerton  found  8,000  feet  up  on  Mt.  Shasta,  the  tibia  is 
pink,  and  the  tarsal  plume  pinkish  yellow. 

In  this  specimen  and  in  the  one  from  Sisson,  the  legs  are 
black,  the  first  one  with  a  white  line  throughout  its  length  above, 
and  separate  diagonal  white  bars  on  the  inner  faces  of  femur 
patella  and  tibia.  The  patella  is  edged  by  a  white  band,  ex¬ 
cept  at  the  proximal  end.  The  second  leg  is  marked  in  the 
same  way,  but  less  distinctly. 

In  all  of  our  specimens  the  cephalothorax  is  black,  with  a  low 
encircling  band  of  white.  The  abdomen  is  black,  with  a  cen¬ 
tral  white  band  which  narrows  a  little  from  base  to  apex.  The 
lower  sides  are  white,  cut  by  two  slender  diagonal  black  lines. 
The  venter  is  white. 

Mr.  Hanham  has  sent  us  several  females,  but  only  one  of  them 
is  mature.  This  has  less  black  than  the  male,  and  the  white  is 
replaced  by  a  bright  reddish  fawn  color.  The  cephalothorax  is 
nearly  all  fawn,  with  erect  black  hairs  on  the  eye-region  and 
black  bands  under  the  side  eyes.  The  clypeus  has  white  hairs. 
The  abdomen  has  a  black  ground  on  which  are  basal  and  middle 
indistinct  transverse  bands  of  fawn  and  a  herring-bone  stripe 
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down  the  middle  which  splits  apart  in  front,  showing  black  be¬ 
tween  the  points.  There  are  indistinct  oblique  fawn  bands,  sep¬ 
arated  by  black  lines,  on  the  posterior  sides.  Young  males  and 
females  are  alike,  the  light  pattern  on  a  black  ground  being,  more 
distinctly  outlined  than  in  the  mature  female. 

Mr.  Banks  has  a  pair  from  Claremont,  Cal.  Our  specimens 
are  from  Sisson,  Mt.  Shasta,  and  Victoria  B.  C.  Count  Key- 
serling’s  single  example  was  from  Utah. 

PELLENES  AMICUS  n.  sp. 

Plate  XLYI,  figs.  7— 7b. 

$  Length  6.3  mm.  Legs  3412,  nearly  equal  in  stoutness, 
femur  of  first  dark,  distal  end  with  white  spot  on  inner  face  and 
black  tuft  on  outer  side;  patella  and  tibia  with  short  brown 
fringe  below.  Spines,  difficult  to  see,  tib.  I  3-3  and  an  an¬ 
terior  and  a  posterior  lateral;  met.  I  and  II  2-2  and  an  an¬ 
terior  lateral. 

The  cephalic  plate,  lower  sides  and  clypeus  are  light  brown, 
the  upper  sides  and  thoracic  part  dark  brown.  There  is  a  ridge 
of  whitish  hairs  over  the  first  row  of  eyes.  The  falces  are  dark. 
The  abdomen  is  brown,  shading  to  bright  reddish  at  outer  sides, 
base,  and  apex.  In  front  of  the  spinnerets  are  three  transverse 
white  lines  alternating  with  black,  the  front  two  connected  at  the 
ends.  The  legs  are  brown,  the  first  and  second  having  the  meta¬ 
tarsus  and  part  of  the  tarsus  light,  and  the  end  of  the  tarsus 
black.  The  palpi  are  brown  with  white  hairs  at  the  sides. 

The  palpus  and  first  leg  resemble  the  same  parts  in  umatillus, 
and  although  this  species  is  larger  the  two  might  be  confused  if 
the  covering  of  the  abdomen  were  not  different.  In  amicus  this 
is  made  of  hairs,  only  the  •  transverse  bars  over  the  spinnerets 
being  made  of  scales.  In  umatillus  the  abdomen  is  covered  with 
elongated  scales,  three  times  as  long  as  wide,  except  a  spot  on 
the  front  middle  part  of  the  dorsum  which  is  covered  with 
scales  which  are  as  wide  as  long.  Mr.  Emerton  found  two 
males  on  Mt.  Shasta,  Cal.,  between  5,000  and  8,000  feet  up. 
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PELLENES  BOREALIS  B.  1895. 

Plate  XLVIII,  figs.  3— 3a. 

1888.  Habrocestum  coronatum  P.  young  J1,  H.  coecatum  P.  young 

H.  cristatus  P.  <j>,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Att.,  pp.  59,  60,  62,  including  specimens  from 
northern  states  only.  The  specimens  from  southern  states, 
grouped  with  these,  belong  to  coronatus. 

1895.  Habrocestum  borealis  B.  rf,  Can.  Ent.,  p.  101. 

1901.  Pellenes  borealis  P.  g.  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4, 
p.  207. 

1901.  Pellenes  ccecatus  P.  young  and  P.  cristatus  P.  $,  Bull.  Wis. 
Nat.  Hist.  Soc.,  N.  S.,  I,  4,  pp.  214,  207. 

Length,  $  5.5  mm.,  $  6  mm.  Legs,  S  3412,  $  3412,  first 
pair  not  modified. 

The  coloring  of  two  males,  taken  alive  is  different,  the  hairs 
of  one  of  them  probably  having  been  partly  rubbed  away.  In 
one,  the  cephalothorax,  including  clypeus,  is  all  black,  and  the 
abdomen  is  black  with  a  white  basal  band  and  a  white  encircling 
band  which  sends  up  two  bars  on  each  side,  the  anterior  pair  of 
which  is  continued  in  a  straight  transverse  band  across  the  back, 
in  front  of  the  middle.  This  transverse  band  is  connected  with 
the  base  by  an  indistinct  stripe  of  white.  On  the  posterior  part 
of  the  back  is  a  good-sized  central  white  spot,  and  behind  this  are 
two  white  dots.  The  coxa},  trochanters,  mouthparts  and  stern¬ 
um  are  shiny  black,  contrasting  with  the  brown  legs.  The  venter 
has  two  dark  bands,  near  together.  The  palpi  are  darker  than 
the  legs,  with  white  bands  along  the  outer  and  inner  sides,  and 
fawn-colored  hairs  on  the  tarsus. 

In  the  second  male  the  cephalothorax  has  whitish  bands  from 
the  dorsal  eyes  to  near  the  hind  margin,  where  they  turn  and 
pass  forward  along  the  lower  sides,  and  the  upper  sides  are  cov¬ 
ered  with  gray  hairs.  On  the  abdomen  the  spaces  between  the 
bands  and  spots  are  filled  in  with  gray  hairs.  In  front  of  the 
transverse  band  are  two  narrow  transverse  black  lines,  one  on 
each  side  of  the  middle.  Behind,  instead  of  the  white  spot, 
there  is  a  band  of  tiny  white  chevrons  bordered  by  short  oblique 
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black  bars,  reaching  the  spinnerets.  The  white  dots  above  the 
spinnerets  are  present. 

A  male  one  moult  from  maturity  has  the  cephalic  plate  cov¬ 
ered  with  fawn  hairs,  and  whitish  bands  on  the  thoracic  part- 
and  sides,  as  above.  The  abdomen  is  black,  marked  with  fawn 
basal,  encircling,  and  transverse  bands.  The  middle  band  on 
the  front  of  the  abdomen,  which  in  the  mature  form  connects  the 
transverse  and  basal  bands,  does  not  reach  the  base,  being  only 
an  elongated  fawn  spot,  in  front  of,  and  touching  the  transverse 
band.  Behind  are  three  very  small  pure  white  chevrons  and  a 
pair  of  white  dots.  The  clypeus  is  red. 

In  the  female  the  ground  color  of  the  whole  body  is  dark  gray 
the  effect  being  produced  by  a  thin  covering  of  gray  hairs  on  a 
black  integu;ment.  The  cephalothorax  has  light  gray  dorsal  and 
marginal  bands,  and  the  abdomen  has  light  gray  basal  and  trans¬ 
verse  bands,  the  two  heing  connected  by  two  light  lines,  instead 
of  by  a  solid  band.  Just  behind  the  transverse  band  are  two 
fawn  dots,  and  further  back  are  four  chevrons  and  two  dots  of 
the  same  color.  On  the  posterior  sides  are  several  oblique  gray 
bands.  The  hair  on  the  clypeus  and  above  the  front  eyes  is 
fawn. 

We  have  several  young  females.  At  two  moults  from  ma¬ 
turity  the  body  is  covered  with  fawn  hairs,  the  clypeus  and 
sides  of  cephalothorax  are  whitish,  and  there  is  a  pair  of  white 
dots  in  front  of  the  spinnerets.  At  one  moult  from  maturity 
the  body  is  gray  rather  than  fawn,  the  abdomen  has  faint  curved 
white  bands  crossing  at,  and  behind  the  middle,  and  the  two 
white  dots  are  surrounded  by  black  rings.  One  of  our  mature 
females  retains  this  appearance. 

This  is  a  northern  species,  corresponding  to  coronatus  and 
calcaratus  in  the  south.  Mr.  Banks  has  it  from  Franconia, 
Hew  Hampshire;  Mr.  Emerton  has  found  it  in  Massachusetts 
and  at  Long  Island,  Maine,  and  we  have  it  from  Hew  York, 
Connecticut  and  Milwaukee,  Wisconsin. 

It  was  Mr.  Emerton  who  discovered  that  the  young  male  of 
borealis  has  a  red  clypeus  which  disappears  in  the  adult.* 


*  Psyche,  Vol.  II,  p.  32,  April,  1904. 
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This  threw  light  on  the  confusion  which  had  existed  between 
borealis  and  coronatus.  The  spiders  from  the  north  that  we 
described  in  1888  as  coronatus  and  coecatus  were  really  borealis 
B.  In  a  recent  letter  Mr.  Emerton  says:  I  have  found  the 
young  males  of  borealis,  for  the  last  two  seasons,  in  August 
as  well  as  in  the  spring, — in  August  a  few  mature  males  with 
them.  I  found  them  at  Ipswich  as  late  as  June,  so  they  appear 
to  mature  at  any  time,  spring  or  fall.” 


PELLENES!  BRUNNEUS  P.  1901. 

Plate  XLIV,  fig.  8.  Plate  XLV,  figs.  4— 4a. 

1901.  Pellenes  brunnetjs  P.  g.  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4, 

p.  210. 

1901.  Peulenes  festus  P.  <$,  ibid.,  p.  215. 

1901.  Pellenes  klauserii  P.  g,  ibid.,  p.  216. 

8.  Length,  4.5-6  mm.  Legs  3142.  Spines  I  tub.  1-1  and 
1.1  behind,  below.  Two  anterior  lateral  spatulate  spines. 

The  cephalothorax  is  dark  to  light  brown.  Covering  the  cly- 
peus  and  extending  back  on  either  side  is  a  band  of  short  white 
hairs;  this  band  turns  up  on  the  thorax  and  reaches  the  top, 
widening  behind  each  dorsal  eye.  The  cephalic  plate  is  covered 
with  short  yellowish  hairs  surrounded  by  a  white  border,  which 
lies  just  within  the  quadrangle  of  the  eyes.  The  abdomen  is 
black  with  a  white  basal  band  which  runs  down  on  the  sides. 
Hear  the  middle  is  a  second  curved  transverse  white  band  the 
two  being  joined  by  a  white  band,  which  extends  from  one  to 
the  other  in  the  middle  of  the  dorsum.  Further  back  there  is 
another  median  longitudinal  band  made  up  of  short  white  chev¬ 
rons.  Just  above  the  spinnerets  are  two  white  spots.  The  pos¬ 
terior  sides  have  white  scallops  the  points  of  which  sometimes 
come  up  to  the  top  of  the  abdomen.  The  venter  usually  has 
four  light  bands  uniting  at  the  spinnerets;  between  the  bands 
the  color  is  dark.  The  first  leg  has  fringes  both  above  and 
below,  on  the  femur,  patella  and  tibia ;  the  hairs  on  the  femur 
are  brown,  those  behind  being  tipped  with  white,  as  are  also 
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those  on  the  posterior  border  of  the  tibia.  Some  of  these  hairs 
.are  pedicellate.  There  is  an  indistinct  narrow  white  stripe  on 
the  upper  face  of  the  tibia,  patella  and  distal  part  of  the  fe¬ 
mur.  The  last  three  pairs  of  legs  are  dark  yellow',  with  short 
white  hairs  and  some  black  marks.  The  third  leg  has  the  femur 
constricted  and  rounded  at  the  distal  end  with  a  short  apophysis 
above  and  a  black  dot  in  front.  Several  black  longitudinal  lines 
.appear  on  the  anterior  and  upper  sides.  The  patella  has  two 
short  apophyses  above.  The  joints  of  the  palpi  and  also  the 
front  faces  of  the  falces  are  covered  with  short  white  hairs. 

This  is  a  very  variable  species,  both  as  to  marking  and  depth 
of  general  color.  Sometimes  the  spider  is  more  nearly  yellow 
than  brown,  and  the  marking  fawn  than  white ;  the  legs  range 
from  pale  to  nearly  black,  and  so  do  the  falces.  The  fringe  on 
the  first  leg  may  be  white,  as  in  the  form  we  described  as  festus, 
or  brown  and  white  as  in  those  called  brunneus  and  Klauserii. 

This  species  closely  resembles  coecatus,  but  differs  in  not  hav¬ 
ing  the  red  clypeus,  or  the  white  oval  spots  on  the  front  faces 
of  the  falces,  and  it  has  a  band  of  chevrons,  instead  of  a  dia¬ 
mond-shaped  spot  behind  the  second  transverse  white  mark  on 
the  abdomen.  Coecatus  lacks  the  narrow  white  line  just  inside 
the  ocular  area. 

Key  West,  Florida;  Salt  Lake  City,  Utah;  Denver  and  Fort 
Collins,  Col.  Mr.  Banks,  Las  Cruces,  Kew  Mexico. 

PELLENES  C  AND  I  DUS  P.  1901. 

Plate  XLVIII,  fig.  10. 

1901.  P.  candidus  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4,  p.  221. 

2 .  Length  6.5  mm.  Legs  3412.  Spines,  tib.  I  3-3,  tib. 
II  2-1-1,  and  1  anterior  lateral ;  met.  I  and  II  2-2 ;  pat.  II  1 
anterior  lateral. 

Under  alcohol  the  spider  is  of  a  pale  yellowish  color,  the  eye- 
region  being  darker  than  the  rest,  with  an  indistinct,  light,  her¬ 
ring-bone  stripe  on  the  abdomen,  which  disappears  after  the 
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spider  has  been  kept  for  a  time.  When  dry,  the  upper  surface 
of  the  cephalo thorax,  and  the  entire  abdomen,  above  and  below, 
are  closely  covered  with  yellowish-gray  hairs,  giving  a  pale  gold¬ 
en  tint,  with  scattering,  long,  black  hairs  over  all.  There  are 
white  hairs  on  the  sides  and  posterior  thoracic  slope  of  the  ceph- 
alothorax.  The  clypeus  and  the  spaces  between  the  eyes  have 
long  white  hairs,  which  are  also  found  on  the  palpi.  The  falces 
are  brown  with  a  few  white  hairs,  and  the  legs  reddish,  with 
white  scales. 

We  have  one  female  from  Salt  Lake  City,  Utah. 

PELLENES  CALIFORNICUS  B.  1904. 

Plate  XLY,  figs.  1— la. 

1904.  P.  californicum  B.,  Jour.  N.  Y.  Ent.  Soc.,  XII,  2,  p.  117. 

3  .  Length,  4  mm.  Pat.  Ill  triangular,  with  a  wide  blunt 
apophysis  above,  projecting  over  tibia,  pale  in  color,  with  many 
brown  dots.  Tib.  I  3  serial  spines  on  posterior  side  below,  and 
3  long  spatulate  spines  in  front;  above  is  1  long  simple  spine. 
Met.  I  2-2.  Fern.  I  black  above  and  on  outer  side,  with  fringe 
of  black  scales  near  tip;  pat.  and  tib.  not  fringed  below,  but 
with  a  row  of  dark  scales,  enlarged  at  ends,  on  outer  side. 

When  dry  the  eye-region  is  seen  to  be  covered  with  white 
hairs  with  fine  spots  of  black.  There  is  a  band  of  fawn  hairs 
over  the  front  eyes,  and  two  whitish  bands  pass  along  the  sides 
of  the  eye-region  to  the  hind  margin.  In  this  specimen  the  sides 
and  back  are  rubbed  bare,  except  for  a  few  white  hairs.  The 
abdomen  is  black  above,  with  a  basal  white  band,  a  wide  trans¬ 
verse  spot  in  front  of  the  middle,  and  a  white  elongated  spot 
behind.  Under  alcohol  the  eye-region  looks  black,  and  the  rest 
of  the  cephalothorax  pale  reddish-brown  with  a  median  black 
spot  behind.  The  legs  are  pale  yellow,  excepting  for  the  black 
region  on  the  femur  I,  for  several  black  transverse  curved  bars 
on  femur  III,  and  for  the  tibia  III,  which  has  an  oblique  black 
line  above,  a  broad  pale  stripe  below  this,  and  the  rest  of  the 
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front  blackish.  The  palpus  has  white  hairs  on  the  outside 
of  the  tarsus. 

Mr.  Banks  has  one  male  from  San  Diego,  California. 

PELDENES  CORONATUS  H.  1845. 

Plate  XLY,  fig.  3— 3d. 

1845.  Attus  coronatus  H.  J1,  A.  ccBcatus  H.  and  A.  cristatus  H.  $, 
Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1875.  Attus  coronatus  H.  A.  ccecatus  H.  and  A.  cristatus  H.  $, 
Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  p.  64,  p.  65,  p.  67. 

1888.  Habrocestum  ccecatum  P.  H.  coronatum  P.  g,  H.  cristatum  P. 

$,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N.  A.  Att., 
p.  59,  p.  60,  p.  62,  including  specimens  from  southern  states 
only.  The  specimens  from  northern  states,  grouped  with 
these,  belong  to  borealis. 

1901.  Pellenes  ccecatus  P.  and  P.  cristatus  P.  <j>,  Bull.  Wis.  Nat. 

Hist.  Soc.,  N.  S.,  I.  4,  p.  214,  p.  207,  including  specimens 
from  southern  states  only. 

Length,  $  4.3  mm.,  $  5.5  mm.  Legs,  $  9  3412.  On  the 
anterior  face  of  the  first  tibia  are  two  long  spatulate  spines,  and 
a  simple  spine  nearer  end.  The  cephalic  plate  in  the  male  is 
covered  with  short  fawn-colored  hairs,  the  sides  and  thorax  vary 
from  dark  to  pale ;  there  is  the  usual  marginal  white  line  which 
in  this  species  begins  at  the  side  of  the  head  and  passes  back  and 
then  up  to  the  dorsal  eye  where  it  is  united  with  its  fellow  and 
spreads  out  on  the  upper  part  of  the  thorax,  leaving  on  the  lower 
median  part  the  triangular  place  bare.  The  clypeus  is  covered 
with  short  brilliant  red  hairs.  The  falces  are  brown  with  an 
oval  spot  of  white  in  the  middle  of  each  front  face.  The  ab¬ 
domen  has  a  basal  band,  white,  running  down  on  the  sides ;  near 
the  middle  a  second  transverse  white  stripe,  and  there  may  be 
a  more  or  less  distinct  longitudinal  white  band  uniting  the  two. 
There  is  a  faint  narrow  white  line  just  behind  the  second  trans¬ 
verse  stripe,  which  is  in  some  specimens  lacking.  Behind  this 
is  a  diamond-shaped  white  spot,  and  above  the  spinnerets  two 
white  spots  or  short  lines.  The  general  color  of  the  abdomen  is 
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black  or  brown.  The  under  parts  are  yellow.  The  first  leg  is 
dark  with  the  last  two  joints  lighter.  At  the  distal  end  of  fe¬ 
mur  there  are  two  short  bunches  of  dark  hair,  also  scales  and 
white  hairs  on  the  other  parts.  The  other  legs  are  yellow  with 
spots  and  shades  of  black.  The  third  leg  has  the  distal  end  of 
the  femur  constricted  and  enlarged,  with  an  apophysis  above  and 
a  black  dot  on  the  front  face,  and  has,  on  the  dorsal  surface  of 
the  patella,  a  simple  or  a  double  ridge  and  a  wide  apophysis. 

The  female  is  much  less  distinctly  marked.  The  cephalo- 
thorax  is  covered  with  light  yellow  hairs,  the  cephalic  plate  be¬ 
ing  the  darkest.  Faint  suggestions  of  the  white  marks  found 
on  the  male  are  seen  in  some  females.  The  abdomen  is  light 
fawn  and  the  transverse  marks  are  less  clearly  indicated;  the 
one  in  the  middle  is  most  distinct.  The  white  diamond-shaped 
spot  and  the  short  lines  above  the  spinnerets  are  well  marked 
and  usually  outlined  in  dark,  though  all  the  marks  on  the  abdo¬ 
men  are  very  indistinct  in  some  specimens.  The  legs  are  yellow 
to  light  brown. 

Hentz  found  this  species  in  Alabama.  We  have  it  from  Way- 
cross,  Ga. ;  Mariana,  Fla. ;  Baton  Rouge,  La. ;  Texas  and  Col¬ 
umbia,  Mo. ;  and  Mr.  Banks  reports  it  from  Shreveport,  La. 
and  Fort  Collins,  Col.  In  a  recent  letter  Mr.  Banks  says:  “I 
have  no  coecatus  from  the  north;  my  Ithaca  record  refers  to 
young  of  P.  borealis  apparently.”  Coecatus  H.,  and  cristatus 
H.  (of  which  he  had  only  the  female),  are  synonyms  of  cor- 
onatus  H.  The  coecatus  which  Hentz  took  in  September,  was 
probably  a  young  male.  Mr.  Emerton  has  coronatus  from  Long 
Island,  H.  Y.,  which  seems  to  be  the  northern  limit  of  several 
southern  species. 

PELLENES  CALCARATUS  B.  1904. 

Plate  XLV,  figs.  7— 7b.  Plate  XLVII,  fig.  8. 

1904.  P.  CALCARATUM  B.,  Jour.  N.  Y.  Ent.  Soc.,  XII,  2,  p.  117. 

Length,  $  4  mm.,  $  5  mm.  S  ,  fern.  I,  with  long  white  fringe 
below;  pat.  Ill  somewhat  swollen  toward  tip,  with  a  black  spot 
in  front  below,  and  a  large,  long  spur  above ;  tib.  I  with  3  serial 
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spines  below,  and  3  on  the  front  side,  2  of  these,  at  distal  end, 
spatnlate,  overlapping  each  other,  the  distal  one  loss  developed. 

Under  alcohol  the  male  has  the  eye-region  black,  scalloped  be¬ 
hind.  The  upper  sides  and  the  middle  of  the  thoracic  part  are 
dark.  On  the  lower  sides  are  wide  white  bands  which  curve  up 
on  the  thoracic  part  and  run  forward  to  the  dorsal  eyes.  The 
abdomen  is  black  with  a,  white  band  at  the  base  which  passes 
back,  in  scallops,  along  the  sides.  On  the  middle  of  the  back 
is  a  pair  of  white  spots,  and  behind  these  is  a  central  white  spot. 
Legs,  pale  yellowish  ;  femur  I  white  below,  with  long  white  hair, 
dark  brown  in  front  and  behind,  with  a  pale  stripe  above ;  tibia 
I  without  fringes  or  dark  lines;  femur  III  mostly  dark  brown 
in  front ;  femur  and  patella  IV,  dark  at  tip.  Palpus  with  snow- 
white  hair  on  outside  of  tarsus.  Clypeus  yellowish-brown. 
Falces  black. 

The  female  is  dark  gray  with  the  pattern  in  light-gray  or 
white.  Two  white  bands  pass  back  from  the  sides  of  the  eye- 
region.  The  lower  sides  are  gray.  The  abdomen  is  dark  with 
an  encircling  white  band  and  three  pairs  of  white  curved  bands 
coming  up  over  the  sides.  The  first  pair  is  stopped  at  the  upper 
surface,  by  short  white  lines  at  right  angles  which  run  forward 
to  the  base.  Behind  the  middle  is  a  central  white  figure  made 
up  of  a  bar  and  a  chevron.  There  is  no  contrast  between  the 
coxae  and  trochanters  and  the  other  joints.  The  falces  are  dark 
red  with  scattering  white  hairs,  and  there  are  some  white  hairs 
under  the  middle  eyes. 

Mr.  Banks  has  a  pair  from  Punta  Gorda,  Fla.,  and  a  male 
from  Palm  Beach,  Fla.,  and  we  have  it  from  Waycross,  Ga.,  and 
Lenoir,  Tenn. 

Calcaratus  is  nearest  coronatus,  but  the  male  has  no  red  on 
the  clypeus,  has  the  tibia  of  the  first  differently  spined,  the  fe¬ 
mur  of  the  first  differently  fringed,  and  the  falx  has  not  a  white 
spot  on  a  dark  ground.  The  palpi  are  very  different.  The  fe¬ 
males  are  more  difficult  as  the  pattern  is  the  same  in  both,  but 
in  calcaratus  the  ground  color  is  dark  gray,  while  in  coronatus 
it  is  light  yellowish.  The  transverse  band  on  the  abdomen  is 
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in  front  of  the  middle  in  calcar atus  and  behind  the  middle  in 
coronatns. 

The  females  of  calcaratns  and  borealis  are  indistinguishable ; 
the  former  is  found  in  the  south,  the  latter  in  the  north.  The 
males  are  distinct. 


PELLENES  CLYPEATUS  B.  1895. 

Plate  XLIV,  fig.  12.  Plate  XLV,  figs.  2— 2c. 

1895.  Habrocestum  ceypeatum  g ,  Canadian  Entomologist,  1895,  p.  102. 
1901.  Pellenes  clypeatus  P.,  Bull.  Wis.  Nat.  Hist.  Soc.  N.  S.,  I,  4„ 
p.  205. 

1906.  Pellenes  formosus,  Ent.  Soc.  Wash  VII,  2-3,  p.  99. 

Length,  $  4.7-5  mm.  Legs  3412.  On  the  tibia  of  the 
first  on  the  anterior  face  are  two  long  spatulate  spines;  just 
below  the  distal  spine  is  a  third  smaller  spatulate  spine,  and 
above  is  a  fourth  spine,  large,  hut  scarcely  spatulate.  Third  leg 
with  femur  and  patella  more  or  less  enlarged  at  end. 

The  cephalic  plate  is  covered  with  tawny  scales ;  a  white  line 
surrounds  this  plate,  passing  just  above  the  first  row  of  eyes,, 
and  outside  the  lateral  row.  The  sides  of  the  head  are  brown. 
The  lower  margin  of  the  cephalothorax  is  white.  The  thorax 
is  yellowish- white,  except  the  lower  sides  and  a  triangular  shaped 
spot  behind  in  the  middle,  which  are  dark  brown.  The  face  is 
very  striking,  and  is  best  understood  from  the  drawing.  The 
black  under  the  middle  eyes  in  some  specimens,  is  less  marked, 
and  the  black  spots  on  the  base  of  the  front  of  the  falces  more 
pronounced  than  is  shown  in  the  drawing.  The  palpi  are  yellow 
covered  with  white  hairs.  The  abdomen  has  a  white  basal  hand 
and  white  scalloped  sides,  the  middle  region  somewhat  rounded 
in  outline,  also  white,  between  this  region  and  the  scalloped  sides 
the  back  of  the  abdomen  is  dark  brown  •  in  some  lights  there  is 
a  reddish  hue  on  the  hack. 

First  leg  is  dark  brown,  except  the  metatarsus  and  tarsus, 
which  are  pure  white ;  on  top  of  the  patella  and  tibia  is  a  pale, 
indistinct  line  and  under  the  femur  patella  and  tibia  are  white 
scales,  both  plain  and  pedicellate,  being  longest  under  the  tibia. 
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Second  leg  not  so  dark.  Femur  of  the  third,  simple  in  some 
specimens,  in  others  a  little  enlarged  and  round  at  end ;  patella 
of  the  third  more  or  less  enlarged,  and  spotted  with  black ;  there 
may  or  may  not  be  black  stripes  on  the  joints  of  the  second  and 
third  legs.  Fourth  in  general  color  much  like  the  third. 

Sternum  pale ;  venter  pale  with  three  dark  stripes. 

Mr.  Banks  has  this  species  from  Yuma,  Arizona,  and  Dixon 
Canon,  Colorado.  It  appears  in  the  Britcher  Collection  from 
Scotsdale,  Arizona.  We  have  many  specimens  from  Salt  Lake, 
Utah. 

PELLENES  CAROLINENSIS  P.  1901. 

Plate  XLVIII,  figs.  6— 6b. 

1901.  Pellenes  carolijmensis  §  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I, 
No.  4,  p.  219. 

A  distinctly  marked,  black  and  salmon-colored  species. 

9.  Length,  5.5-7  mm.  Legs,  3412,  first  and  second  a  little 
stouter  than  the  others. 

The  hairs  on  the  cephalic  part  are  bright  yellowish-red  over 
the  first  row  of  eyes,  and  silvery  further  back.  There  is  a  scal¬ 
loped  salmon-colored  band  behind  the  dorsal  eyes.  In  our 
specimens  the  other  parts  of  the  cephalothorax  are  rubbed  bare, 
excepting  the  clypeus,  which  is  white  in  a  band  along  the  margin, 
in  a  large  spot  under  each  lateral  eye,  and  in  a  narrow  band 
which  begins  just  between  the  middle  eyes,  and  widens  as  it 
passes  downward  to  the  margin,  and  which  has  an  oblique  chest¬ 
nut-colored  band  running  outward  from  below  each  of  the  mid¬ 
dle  eyes.  The  abdomen  is  velvety  black,  with  markings  of  a 
bright  pinkish  and  salmon-color,  there  being  a  wide  transverse 
band  near  the  front  end,  an  oblique  hand  on  each  side,  further 
back,  two  oblique  marks  in  the  middle  and  two  irregular,  some¬ 
times  continuous  spots  on  the  posterior  part  of  the  dorsum,  and 
two  dots  near  the  spinnerets.  The  pattern  is  complicated  by  a 
sprinkling  of  salmon-colored  hairs,  which  surround  the  posterior 
part  of  the  dorsum.  The  legs  are  yellowish,  and  are  covered' 
with  white  and  salmon-colored  scales. 
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We  have  several  females  from  Charleston,  S.  C.,  and  Way- 
cross,  Georgia. 

Very  much  like  the  female  of  viridipes;  see  this  species, 
where  the  differences  are  noted  in  detail. 

PELLENES  COCKERELLII  B.  1902. 

Plate  XLVI,  figs.  5— 5d. 

1902.  Pellenes  cockebellii  B.,  Proc.  Acad.  Nat.  Sci.,  Phila.,  for  Nov. 

1901,  p.  591. 

Length,  S  5  mm.,  $  7  mm.  Legs,  3  $  3412,  first  pair  a 
little  the  stoutest.  In  the  male  the  pattern  is  most  distinct  un¬ 
der  alcohol.  The  eye-region  is  fawn  over  the  front  eyes  and 
darker  behind,  bordered  on  the  sides  by  white,  with  a  white 
V-mark  between  the  dorsal  eyes,  the  point  of  which  touches  the 
fawn  region.  The  sides  and  thoracic  part  are  dark,  with  fawn 
bands  on  the  lower  sides,  and  running  back  from  the  dorsal  eyes. 
The  abdomen  is  black  with  a  middle  notched  band,  an  encircl¬ 
ing  band,  and  a  bar  on  each  side  white.  The  legs  and  palpi  are 
light  brown  except  the  tarsus  of  the  palpus  which  is  dark. 

The  female  has  a  black  cephalothorax  with  a  white  band  on 
each  side  arising  above  the  front  lateral  eyes  and  running  just 
below  the  dorsal  eyes  to  the  end,  where  it  curves  forward  along 
the  side  margin.  An  abbreviated  white  band  comes  up  from 
between  the  front  middle  eyes.  The  abdomen  is  white  in  the 
middle  of  the  dorsum,  with  a  broad  black  band  on  each  side, 
interrupted  near  the  end  by  an  oblique  white  mark,  which  comes 
up  from  a  wide  white  band  encircling  the  sides  and  base.  The 
black  bands  do  not  meet  in  front. 

Mr.  Banks  has  one  pair  from  He w  Mexico,  Las  Vegas  Range, 
11,000  ft.,  taken  in  the  last  week  of  June. 

PELLENES  DELECTUS  n.  sp. 

Plate  XLVII,  figs.  6— 6a.  Plate  XLIX,  figs.  1— la. 

Length,  <2  3.5  mm.,  9  5  mm.  Legs,  3  2  3412,  first  a  little 
stoutest,  and  in  3  fringed  with  white  under  femur  and  patella. 
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In  the  male  the  cephalic  plate  is  dark,  covered  with  reddish- 
yellow  hairs,  lightest  in  front,  with  a  transverse  row  of  three 
white  spots,  the  largest  in  the  middle.  Two  wide  white  bands* 
run  back  on  the  thoracic  part  and  encircle  the  lower  sides,  leav¬ 
ing  the  other  parts,  including  the  clypeus,  reddish-yellow.  The 
abdomen  is  dark,  covered  with  reddish-yellow  hairs,  and  having 
a  wide  transverse  band  in  front  of  the  middle,  an  oblique  hand 
on  each  side,  and  a  longitudinal  hand  running  forward  from 
the  spinnerets  to  the  middle  of  the  back,  pure  white.  The  first 
leg  has  the  femur  and  patella  transparent  white,  lightly  fringed 
with  white  hairs,  the  tibia  and  metatarsus  black,  the  latter  with 
two  dorsal  white  spots,  and  the  tarsus  pale,  tipped  with  black. 
The  second  leg  is  brown  with  white  hairs  in  indistinct  diagonal 
bands,  and  the  other  legs  are  brown  with  light  tarsi.  The  pal¬ 
pus  is  pale  yellow,  the  tarsus  a  little  darker,  with  white  hairs  on 
the  outer  side.  The  falces  are  small  and  pale. 

The  eye-region  in  the  female  has  a  wide  white  border  all 
around,  the  central  spot  seen  in  the  male  being  connected  with 
the  white  band  across  the  front,  while  the  side  spots  are  included 
in  the  lateral  bands.  Otherwise  the  pattern  is  like  that  of  the 
male  except  that  the  middle  band  on  the  abdomen  runs  farther 
forward,  and  the  side  bands  are  nearly  parallel  with  it.  All 
the  tarsi,  and  the  femoral  joints  of  the  third  and  fourth,  are 
light  brown,  but  otherwise  the  legs  are  dark. 

We  have  two  males  and  a  female  of  this  dainty  little  species 
from  Austin,  Texas. 


PELLENES  DOLOSUS  P.  1901. 

Plate  XLVIII,  fig.  1. 

1901.  P.  dolosus  P.,  Bull.  Wis.  Nat  Hist.  Soc.,  N.  S.,  1,  4,  p.  224. 

$  .  Length  7.5  mm.  Legs  3412,  first  pair  plainly  stoutest. 
Our  only  specimen  is  badly  rubbed.  The  cephalothorax  is 
jet  black  with  a  scattering  of  white  hairs.  The  clypeus  is  cov¬ 
ered  with  white  hairs  which  reach  the  lower  edges  of  the  lateral 
eyes.  The  falces  are  brown,  the  legs  and  palpi  light  brown,  the- 
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first  legs  darker  than  the  others.  The  integument  of  the  ab¬ 
domen  is  brown  with  pale  chevrons  and  mottlings  and  a  few 
white  hairs  at  the  front  end. 

This  species  is  easily  distinguished  from  nemoratus  by  the 
-eyes  of  the  first  row,  which  in  dolosus  are  all  subtouching,  and 
form  a  straight  row,  while  in  nemoratus  they  are  separated  and 
.form  a  curved  row. 

We  have  one  female  from  Arizona,  and  Mr.  Banks  reports  it 
from  Ft.  Collins  and  Denver,  Colorado. 


PELLENES  ELEGANS  P.  1901. 

Plate  XLIV,  fig.  9.  Plate  XLVI,  fig.  4. 

1901.  Pellenes  elegans  $  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4, 

p.  212. 

1901.  Pellenes  birgei  $  P.,  ibid.,  p.  217. 

$  .  Length  5  mm.  Legs  3412,  the  first,  second  and  fourth 
differing  but  little  in  length,  first  pair  fringed. 

The  cephalothorax  is  covered  with  short  fawn-colored  hairs; 
there  is  a  band  of  white  hairs  on  lower  margin  which  passes  in 
front  across  clypeus,  and  behind,  at  back  of  thorax,  runs  up  on 
^each  side  to  dorsal  eye,  leaving  the  space  between  dark-colored. 
On  the  sides  just  above  the  white  band  there  is  a  brown  space. 
On  the  clypeus,  the  white  band  reaches  to  the  lower  edge  of  the 
large  middle  eyes ;  above  this  and  also  below  the  lateral  eyes  of 
the  first  row  there  is  a  tinge  of  chestnut  color.  The  front  faces 
of  the  falces  are  covered  with  short,  white  hairs.  In  some  speci¬ 
mens  the  face  is  rather  light  fawn  than  white,  and  there  is  an 
indistinct  light  line  continued  forward  from  the  dorsal  eye  to 
the  anterior  lateral  eye.  On  the  abdomen  a  white  median  lon¬ 
gitudinal  band  extends  from  the  base  nearly  to  the  spinnerets, 
narrowing  to  a.  point  at  the  posterior  end.  On  either  side  of  the 
median  white  band,  are  dark  bands;  a  reddish  tinge  shows  in 
these  hands  next  to  the  white.  The  sides  are  white.  The  un¬ 
der  parts  are  yellow  or  brown,  and  there  is  a  ridge  of  black  hairs 
above  the  first  row  of  eyes.  The  first  leg  is  ornamental; 
on  both  sides  of  the  femur,  patella  and  tibia  are  fringes  of  hairs; 
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in  some  specimens  they  may  be  all  white  (as  in  the  specimen  we 
described  as  Birgei),  in  others  they  may  be  alternating  white 
and  dark.  The  metatarsus  and  tarsus  are  yellow  and  without 
fringe ;  the  other  legs  are  yellow,  with  darker  rings  at  the  distal 
ends,  and  covered  with  short  white  hairs.  Since  first  describing 
these  spiders  we  have  received  more  material  and  now  see  that 
Birgei  was  a  badly  rubbed  specimen  of  elegans. 

From  San  Diego,  Cal.,  and  Lower  California,  Mr.  A.  W. 
Hanham;  Elinor,  Cal.,  Mr.  Baker;  Mesilla  Park,  New  Mexico, 
Prof.  T.  D.  A.  Cockerell ;  Hot  Springs  and  Bright  Angel,  Ariz¬ 
ona,  Mr.  N.  Banks. 


PBLLENES  FALLAX  n.  sp. 

Plate  XLVII,  fig.  5.  Plate  XLIX,  figs.  3— 3a. 

1888.  Habrocestum  viridipes  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Att.,  p.  60. 

1901.  Pellenes  viridipes  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  1,  4,  pp. 
204,  207. 

Not  viridipes  H. 

Length,  $  5  mm.,  9  6.5  mm.  Legs  3412,  first  pair  a  little 
stoutest,  not  fringed. 

The  integument  is  black,  and  under  alcohol  it  seems  to  be  a 
black  spider  with  white  bands,  but  when  thoroughly  dry,  dark 
gold-colored  hairs,  brighter  in  the  male  than  in  the  female,  are 
seen  to  cover  the  dark  portions  of  the  body.  The  eye-region  is 
golden,  the  front  part  growing  whitish  in  the  female,  sometimes 
all  white,  but  still  contrasting  with  four  snow-white  bands  which 
cross  it  from  front  to  back.  The  outer  two  of  these  bands  begin 
at  the  front  lateral  eyes,  pass  below  the  side  eyes  and  widen  out 
behind  the  dorsal  eyes ;  from  this  point  they  grow  narrow,  and 
after  reaching  the  hind  margin,  bend  forward  along  the  lower 
sides  and  cross  the  clvpeus,  which  has  also  a  white  fringe  on  the 
edge.  The  middle  bands  of  the  eve-region  begin  at  one  spot, 
between  the  large  front  eyes,  and  after  diverging  a  little,  run 
straight  back  between  the  dorsal  eyes  and  are  merged  in  the  wid¬ 
ened  side  bands.  This  white  banded  cephalic  plate,  alike  in 
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both  sexes,  (makes  it  easy  to  recognize  the  species.  The  abdo¬ 
men  is  black  with  a  tbin  covering  of  dark  yellow  bairs ;  there  is 
a  basal  band,  an  angular  spot  behind  the  middle,  and  a  scalloped 
border  on  the  posterior  two-thirds,  white,  the  spot  being  some¬ 
times  connected  with  the  base  by  an  indistinct  whitish  band. 
The  legs  and  palpi  are  ringed  with  very  dark  brown  and  light 
brown,  the  light  parts  being  covered  with  pure  white  scales,  so 
that  the  effcect  is  of  black  and  white  rings.  In  the  male  the  pal¬ 
pal  tarsus  is  black,  with  long  white  hairs. 

We  have  numerous  examples  from  Texas. 

The  female  is  much  like  carolinensis,  which,  however,  lacks 
white  lines  on  cephalic  plate,  has  the  central  abdominal  spot 
narrower,  and  twice  as  long  as  wide,  has  two  white  dots  at  spin¬ 
nerets,  and  has  two  oblique  bands  on  sides  of  abdomen  sometimes 
united  below,  different  from  the  wide  scalloped  band  of  viridi- 
pes.  Carolinensis  has  also  chestnut  on  clypeus,  and  the  epigy- 
num  is  different.  Several  species  have  on  the  middle  of  the 
eye-region,  two  white  lines  from  between  the  large  eyes  to  the 
dorsal  eyes,  but  no  other  has,  like  viridipes,  these  lines  running 
straight  back,  not  touching  the  dorsal  eyes. 

Mr.  Emerton  has  called  our  attention  to  the  fact  that  our  P. 
Howardii  is  identical  with  viridipes  H.,  and  that  the  species 
which  we  have  called  viridipes  must  have  a  new  name. 

PELLENES  GRISEUS  P.  1901. 

Plate  XLVIII,  fig.  12. 

1901.  P.  griseus  F.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4,  p.  221. 

$  .  Length  6  mm.  Legs  3412.  Spines,  tib.  I  3-3,  tib.  II 
2-1-1,  and  one  anterior  lateral ;  met.  I  and  II  2-2,  pat.  II  1 
anterior  lateral. 

The  cephalothorax  is  covered  with  gray  hairs  which  are 
tinged  with  yellow  on  the  eye-region,  where  there  are  some  erect 
black  hairs.  The  clypeus  is  covered  with  white  hairs.  The  ab¬ 
domen  is  gray  with  a  central  white  band,  composed  of  indistinct 
chevrons,  behind  the  middle.  On  the  edges  of  this  band  are  ob- 
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lique  chestnut-colored  bars.  The  legs  are  yellow,  with  gray 
hairs. 

Mr.  Hutchinson  has  sent  us  a  specimen  from  Los  Angeles, 
Cal.,  and  we  have  it  also  from  Salt  Lake,  Utah. 

PELLENES  HIRSUTUS  P.  1888. 

Plate  XLVI,  figs.  2— 2a. 

1888.  Habrocestum  hirsutum  P.,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Att.,  p.  64. 

1901.  Pellenes  hirsutus  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4, 

p.  211. 

Length,  $  5  mm.,  2  6  mm.  Legs  3412,  first  pair  in  mala 
stoutest,  with  fringes,  and  iridescent  metatarsi. 

In  the  female  the  eye-region  is  dark,  covered  with  reddish- 
gray  hairs,  and  edged  with  white  on  the  sides.  A  white  band 
comes  up  from  between  the  front  eyes  and  reaches  the  middle  of 
the  cephalic  plate,  where  it  splits  into  two,  which  diverge  and 
pass  back  to  the  inner  sides  of  the  dorsal  eyes.  Around  the 
lower  sides  are  white  bands  which  pass  up  on  to  the  thoracic 
part  and  join  the  two  bands  from  in  front,  leaving  a  diamond¬ 
shaped  dark  region,  bounded  by  white,  between  the  dorsal  eyes. 
The  white  clypeus  is  continuous  with  the  side  bands,  and  has 
long  white  hairs  in  the  middle.  The  upper  sides  and  the  middle 
of  the  thoracic  part  are  brown.  The  abdomen  is  dark,  covered 
with  tawny-gray  hairs.  Around  the  base  is  a  white  band,  and 
behind  this  is  a  black  border  which  is  widest  in  the  middle.  On 
the  back,  behind  the  middle,  is  a  dark  region,  on  which  is  a 
longitudinal  band  of  four  small  triangular  white  spots.  There 
is  an  oblique  white  band  in  the  middle  of  each  side  and  a  pair 
of  curved  white  bands  at  the  end.  The  legs  are  light  yellowish- 
brown,  the  first  and  the  femur  of  the  second  darkest,  all  covered 
with  white  hairs.  The  falces  are  reddish,  the  sternum  is  pale, 
encircled  by  a  black  ring  on  which  grow  white  hairs,  and  the 
venter  is  white.  A  female  recently  taken  by  Mr.  Hanham  at 
Duncan’s,  Vancouver  Island,  differs  in  a  marked  degree  from 
other  specimens.  The  hairs  that  form  the  pattern,  instead  of 
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being  white,  are  all  copper-colored  and  similar  hairs  thinly  cover 
the  whole  cephalothorax.  The  pattern  is  comparatively  indis¬ 
tinct.  The  clypeus  is  plainly  banded,  dark  bars  separating  the 
white  middle  part  from  the  white  on  the  sides.  The  peculiar 
sternum  and  venter  are  present.  A  young  female  taken  at  the 
same  time  is  also  copper-colored,  but  has  the  band  running  back 
from  between  the  anterior  middle  eyes,  white. 

In  the  male  the  color  varies.  Our  specimens  from  Hew  Mex¬ 
ico  and  Utah,  have  the  cephalothorax  brown,  the  eye-region  be¬ 
ing  covered  with  yellowish-gray  hairs.  The  upper  sides  of  the 
cephalic  part,  and  the  sides  of  the  clypeus,  are  covered  with 
short  white  hairs,  but  the  middle  of  the  clypeus  has  long  yellow 
or  tawny-red  hairs.  White  marginal  bands  begin  opposite  the 
small  eyes  of  the  second  row ;  before  reaching  the  end  they  turn 
up  over  the  back,  and  pass  forward,  becoming  indistinct  and 
blending  with  the  yellowish  color  of  the  cephalic  plate.  The 
abdomen  is  dark  with  a  covering  of  reddish-gray  hairs.  There 
is  no  basal  band,  but  two  white  bands  start  near  the  front  end, 
passing  obliquely  down  the  sides,  and  in  front  of  the  spinnerets 
is  a  row  of  tiny  white  chevrons,  as  in  the  female.  The  first  leg 
is  highly  decorated.  The  lower  face  of  the  femur  is  iridescent 
bluish-green  edged  on  the  inner  side  by  a  white  band,  and  on 
the  outer  by  short  thick  white  fringe.  Below  the  patella  is  a 
mass  of  stiff  dark  hairs  which  curve  inward.  Above  the  tibia, 
along  the  inner  edge  is  a  stiff  ridge  of  dark  hairs  with  a  bar  of 
peacock-green  on  their  tips  and  a  bristly  tuft  near  the  proximal 
end,  while  below  is  a  long  soft  white  fringe  which  is  overlapped 
on  the  inner  side,  and  to  some  extent  on  the  outer  side  also,  by 
a  short  thick  fringe  made  up  of  black  or  brown  hairs  of  different 
lengths,  each  of  which  ends  in  a  large  white  seale.  This  joint, 
although  it  is  enlarged,  is  twice  as  long  as  wide.  The  metatar¬ 
sus  is  flattened  in  front  and  iridescent  blue  in  color,  with  two 
long  dark  spines  and  a  white  fringe,  which  extends  on  to  the 
tarsus,  below.  In  one  specimen  (from  Duncan’s)  this  first  leg 
has  many  metallic  coppery  pink  scales  above,  the  patella  being 
nearly  covered  with  them.  This  male  has  a  bright  red  clypeus. 
The  second  leg  has,  along  the  front  face,  a  pure  white  band  with 
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a  black  band  just  above  it  on  all  the  joints,  except  the  femur. 
The  femora  of  the  posterior  three  legs  are  yellow,  darkened  at 
the  ends;  the  other  joints  are  a  little  darker,  and  all  are  covered 
with  short  white  hairs.  The  sternum  and  venter  are  like  the 
female.  The  palpus  is  light  yellow,  with  white  hairs  on  the 
tarsus,  which  extends  beyond  the  bulb. 

In  a  fine  example  which  we  took  at  Sisson  the  tibia  of  the 
first  is  jet  black  and  the  brush  above  is  very  dense  and  striking. 
The  clypeus  is  entirely  covered  with  bright  red  hairs.  In  life 
the  cephalothorax  and  abodmen  and  the  upper  sides  of  the  first 
legs  were  all  bronze,  but  having  been  for  some  time  in  alcohol 
the  color  has  changed  to  nearly  black,  with  iridescent  bluish 
reflections.  There  are  some  small  light-colored  scales  on  the 
upper  surface,  and  the  abdomen  is  thinly  covered  with  erect 
yellowish  hairs,  but  there  are  no  white  bands.  The  legs  are  like 
those  already  described  except  that  those  of  the  second  pair  have 
fringes  under  the  femur  and  patella.  A  male  from  Owen’s 
Lake  has  the  integument  all  iridescent  blue,  covered,  on  the  ab¬ 
domen,  with  copperv-pink  hairs.  The  cephalothorax  has  white 
sides  and  thoracic  bands,  but  the  eye-region  has  the  middle  part 
bright  copper-color  with  a  border  of  white  along  the  front  and 
sides.  It  is  probable  that  the  other  dark-colored  males  were 
originally  like  this.  The  scales  are  so  easily  removed  that  even 
in  life  they  are  often  rubbed  off. 

We  have  hirsutus  from  Oregon,  California  (Sisson’s  and 
Owen’s  Lake),  Utah,  and  Las  Cruces,  IST.  M.  Mr.  Banks  has  it 
from  West  Cliff,  Colorado. 

PELLENES  HOYI  P.  1883. 

Plate  XLVIII,  figs.  4— 4d. 

1883.  Attus  hoyi  P.  New  or  little  known  Attidae,  p.  7. 

1883.  Attus  pinus  P.  $,  ibid.,  p.  20. 

1888.  Hasarius  hoyi  P.  J  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Attidas,  p.  57. 

1891.  Hasarius  hoyi  E.  £  5,  Trans.  Conn.  Acad.,  VIII,  New  England 
Attidae,  p.  25. 
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1892.  Habrocestum  latens  B.  5,  Proe.  Acad.  Nat.  Sci.,  Phila.,  Jan.  26, 
p.  77. 

1902.  Evarcha  hoyi  E.  S.,  Hist.  Nat.  des  Araign.  2me  Ed.,  II,  p.  708. 
1905.  Pellenes  hoyi  B.,  Am.  Nat.,  XXXIX,  p.  322. 

Length,  6  5.2  mm.,  2  5.9  mm.  Legs,  S  1342,  2  3412,  first 
pair  a  little  the  stoutest.  Spines,  S  tibia  I,  II  3-2  (1  anterior 
lacking),  and  laterals;  pat.  I,  II  1 ;  met.  I,  II  2-2,  no  laterals. 
In  the  female  they  are  small  and  indistinct,  but  seem  to  be  like 
those  of  the  male. 

The  male  is  a  brilliant  spider  with  variable  markings.  The 
upper  part  of  the  cephalothorax  is  bright  yellowish-red,  marked, 
above  the  front  eyes,  by  a  snowy  band  which  curves  back  to  the 
eyes  of  the  second  row,  where  it  merges  in  the  white  side  region, 
and  by  a  small  white  spot  between  the  dorsal  eyes.  Below  the 
eyes  are  wide  white  bands  which  occupy  the  entire  sides  in  front, 
but  are  limited  to  the  upper  half  further  back,  the  lower  sides 
being  black.  These  bands  become  narrower  and,  turning  up¬ 
ward  and  inward  at  their  ends,  send  an  oblique  bar  downward 
and  outward ;  they  do  not  meet  behind,  the  space  between  being 
black.  Under  alcohol  the  cephalic  plate  has  a  black  scalloped 
border  behind,  which  contrasts  with  the  paler  thoracic  region. 
The  hairs  between  the  front  eyes  are  bright  red,  those  on  the 
clypeus,  white.  The  abdomen  is  light  golden  on  the  back  with 
an  encircling  white  band,  scalloped  behind  the  middle,  bordered 
with  red  around  the  base  and  front  sides  and  with  black  toward 
the  spinnerets.  Two  short  white  lines  run  back  from  the  middle 
of  the  basal  band.  On  the  posterior  part,  above,  are  one  or  two 
pairs  of  oblique  white  bars.  LTnder  alcohol  the  abdomen  shows 
two  oblique  white  bands  on  the  front  part,  a  white  triangle  sur¬ 
rounding  a  dark  spot  behind  the  middle,  and  two.  curved  white 
bands  over  the  spinnerets.  All  the  femoral  joints  are  white  at 
the  proximal  and  dark  at  their  distal  ends,  the  other  parts  of  the 
legs  being  covered  with  white  and  red  hairs.  The  palpus  is  cov¬ 
ered  with  yellowish  hairs. 

The  female  is  less  brilliant  but  not  less  variable  than  the 
male.  The  cephalothorax  is  covered  with  a  mixture  of  orange, 
black  and  white  hairs,  the  sides  being  lighter  than  the  back. 
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White  angular  lines,  less  distinct  in  front  than  behind,  begin  at 
the  front  lateral  eyes,  point  up  over  the  small  eyes,  down  under 
the  dorsals  and  then  up  again,  but  do  not  meet  behind.  Many 
specimens  have  a  scalloped  black  line  between  the  dorsal  eyes. 
The  pale  golden  region  down  the  middle  of  the  abdomen  may  or 
may  not  be  marked  in  the  second  half  with  fine,  white  chevrons. 
The  bands  on  either  side  of  the  posterior  central  region  are 
black,  or  red  mixed  with  black,  and  the  white  basal  band  is 
mixed  with  red.  In  other  females  the  surface  is  of  a  uniform 
pale  brown  with  an  encircling  band  gray.  The  white  marks 
behind  the  middle  consist  of  two  long  oblique  lines,  commonly 
bordered  with  black,  which  meet  at  an  acute  angle  in  front,  and 
some  small  black-bordered  chevrons  further  back.  The  clypeus 
and  palpus  are  covered  with  white  hairs,  and  the  legs  with  a 
mixture  of  white,  black  and  red.  The  epigynum  is  unique,  hav¬ 
ing  two  large  anterior  openings,  and  two  other  openings  be¬ 
hind,  near  the  edge. 

This  species  is  common  in  Hew  England  and  Wisconsin  and 
we  found  it  in  numbers  on  the  Pacific  coast  from  San  Francisco 
to  Victoria.  Mr.  Banks  reports  it  from  Hew  York  and  Colo¬ 
rado,  and  it  has  been  taken  in  Pennsylvania  and  in  Arizona. 


PELLENES  HUTCHINSONII  n.  sp. 

Plate  XLVIII,  figs.  13— 13b. 

$  .  Length  5 . 5-7  mm.  Legs  3412,  nearly  equal  in  thickness. 

The  eye-region  is  covered  with  yellowish-brown  hairs  and  has 
a  white  stripe  in  the  middle  and  on  each  side.  The  middle  of 
the  thoracic  part  is  black  but  otherwise  the  back  and  the  sides  are 
covered  with  gray  hairs,  lightest  on  the  lower  margin.  The  cly¬ 
peus  is  white  with  a  bunch  of  long  bristly  white  hairs  in  the 
middle.  The  falces  are  dark  red.  The  integument  of  the  ab¬ 
domen  is  black,  thinly  covered  with  gray  or  brownish-gray  hairs, 
giving  a  mottled  appearance.  On  the  front  part  is  a  black  dia¬ 
mond  with  a  gray  spot  in  the  middle.  In  front  of  the  spinner¬ 
ets  is  a  white  bar,  outlined  in  front  by  a  black  chevron.  The 
sides  are  black,  each  with  two  oblique  white  bands,  the  posterior 
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one  reaching  the  spinnerets.  The  legs  are  brown  covered  with 
white  scales.  The  venter  is  yellow. 

This  species  is  naimed  for  Mr.  Hutchinson,  from  whom  we 
have  two  females  from  Los  Angeles,  California,  one  of  them 
much  browner  than  the  other.  There  is  also  a  specimen  in  the- 
Cambridge  Museum,  taken  by  Mr.  Henshaw  at  Wenass  V., 
Washington. 

The  pattern  shows  most  plainly  under  alcohol. 


PELLENES  JUCUNDUS  n.  sp. 

Plate  XLVIII,  figs.  7— 7a. 

9  .  Length  6-7  mm.  Legs  3412,  first  pair  stoutest. 

The  eye-region  is  fawn,  mottled  with  black,  bordered  by  whit¬ 
ish  bands  which  widen  behind  the  dorsal  eyes,  and  then  pass  to 
the  hind  margin.  The  hairs  along  the  lower  sides  are  white,  the 
upper  sides,  and  the  middle  of  the  thoracic  part  being  dark 
brown.  The  face  is  fawn,  a  little  darker  below  the  middle  eyes. 
The  abdomen  has  the  base,  an  irregular  band  down  the  middle,, 
and  the  lower  sides  fawn-colored,  each  side  being  marked  with 
two  oblique  black  bands ;  on  the  upper  surface,  on  the  sides  of 
the  middle  fawn  band,  is  a  pair  of  wide  black  stripes,  more  or 
less  notched  on  the  edges,  which  do  not  meet  in  front,  but  which 
approach  each  other  behind,  and  meet  over  the  spinnerets.  The 
legs  are  brown,  covered  with  white  scales  and  black  hairs.  In 
one  specimen  the  femoral  joints  of  the  legs  and  palpi,  have, 
above,  a  clear  space  in  which  is  a  dark  longitudinal  line. 

This  female  resembles  the  male  of  Viridipes.  We  found  it 
at  Sisson,  Cal.,  and  Glacier,  B.  C. 

PELLENES  LAGGANII  n.  sp. 

Plate  XLIX,  figs.  2— 2a. 

2 .  Length  5  mm.  Legs  1342,  first  a  little  stoutest,  not 
fringed,  second  pair  very  short. 

This  is  a  black  species  with  crimson  hairs  around  the  front 
eyes  and  on  the  clypeus,  a  few  white  hairs  on  the  cephalic  plate,. 
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and  yellowish-red  hairs  around  the  dorsal  eyes.  The  abdomen 
has  a  white  basal  hand  with  some  reddish  hairs  in  front  of  it, 
a  white  line  down  the  middle,  broken,  behind,  into  five  spots,, 
and  two  oblique  white  bands  on  each  side,  one  at  the  middle  and 
one  behind.  The  legs  are  dark,  the  skin  on  the  inside  of  the  first 
tibia  reddish.  The  palpus  is  dark  with  white  hairs  which  are 
tinged  with  red  on  the  tarsus.  The  venter  and  lower  sides  are 
thinly  covered  with  white  hairs.  The  bulb  of  the  palpus  is 
elongated. 

We  found  this  species  running  on  fallen  trees  at  Glacier,  B. 
C.,  and  again  at  Laggan,  Alberta. 


PELLENES  LIMATUS  P.  1901. 

Plate  XLVIII,  figs.  2— 2a. 

1901.  P.  limatus  P.  <?,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4,  p.  217. 

1901.  P.  townsendii  P.  ibid.,  p.  218. 

Length,  $  6  mm.,  2  5  mm.  Legs,  $  $  3412,  first  pair  hut 
little  stoutest.  Spines,  $  2  tib.  I  2-2-1,  tib.  II  2-1-1  and  1 
anterior  lateral,  near  end ;  pat.  II  1  anterior  lateral ;  met.  1 
and  II  2-2. 

In  the  male  the  upper  sides  and  the  middle  part  of  the  upper 
surface  are  covered  with  yellow  hairs,  the  color  being  deepest  on 
the  eye-region.  Two  white  bands  run  from  the  front  lateral  eyes 
to  the  hind  margin  where  they  meet  white  marginal  hands  which 
reach  forward  only  to  a  point  opposite  the  dorsal  eyes.  The 
clypeus  is  yellow,  the  falces  brown.  The  abdomen  is  white  with 
two  longitudinal  bands  of  yellow  hairs  which  reach  the  apex  but 
not  the  base,  and  which  have,  on  their  edges,  in  the  posterior 
part,  a  series  of  darker  bars,  giving  them  a  jagged  appearance. 
The  distal  three  joints  of  the  first  leg  are  brown,  hut  other¬ 
wise  the  legs  are  light  yellow  with  many  short  white  hairs. 

The  female,  which  we  formerly  described  as  a  separate  species, 
has  the  yellow  replaced  by  fawn,  and  has  the  dark  bands  on  the 
abdomen  much  wider.  The  eye-region  has  a.  white  hand  coming 
up  from  between  the  middle  eyes  which  splits  into  two,  the  ends 
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diverging  and  reaching  the  inner  sides  of  the  dorsal  eyes.  The 
white  marginal  bands  on  the  cephalothorax  pass  to  the  clypeus. 
The  face  is  very  striking.  The  first  row  of  eyes  is  strongly 
curved,  and  from  the  outer  side  of  each  of  the  large  middle  eyes 
a  broad  brown  streak  runs  outward  and  obliquely  downward. 
The  middle  eyes  are  separated  by  white  hairs,  which  also  cover 
the  middle  part  of  the  clypeus  and  the  spaces  under  the  lateral 
eyes.  The  falces  are  brown.  The  palpi  and  legs  are  brown  with 
black  spines  and  white  hairs,  the  first  legs  being  the  darkest. 

While  the  clypeus  of  the  female  resembles  those  of  sabulosus 
and  carolinensis,  the  white  band  throughout  the  length  of  the  ab¬ 
domen  distinguishes  the  species. 

We  have  a  male  from  California  and  a  female  from  Texas. 


PELLENES  MONTANUS  E.  1894. 

Plate  XLVII,  figs.  9— 9c. 

1894.  Habrocesttjm  montanum  Em..  Trans.  Conn.  Acad.,  IX,  p.  420. 
1901.  Peluenes  montanus  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4, 
p.  204. 

Length,  S  7  mm.,  $  8  m,m.  Legs,  S  3142,  9  3412,  first 
pair  scarcely  stouter  than  the  others.  Tib.  Ill  narrowest  in 
middle. 

In  the  female  the  colors  are  black  and  gray.  The  sides  of  the 
cephalothorax  are  light  below,  with  a  dark  band,  narrowing 
toward  the  front,  above.  In  the  middle  the  cephalothorax  is 
light,  almost  white,  mixed  with  gray  hairs  and  a  few  yellow 
scales ;  between  the  dorsal  eyes  is  a  dark  angular  mark,  usually 
with  a  light  spot  at  the  anterior  angle.  The  abdomen  is  dark 
with  a  light  longitudinal  band  outlined  in  black,  which  widens 
and  breaks  into  chevrons  in  the  second  half,  and  with  oblique 
light  and  dark  bands  along  the  sides.  The  legs  are  gray,  ringed 
with  black  at  the  base  and  near  the  end  of  each  joint.  In  the 
male  the  front  of  the  head  is  white ;  the  white  bands  along  the 
sides  of  the  cephalothorax  are  more  distinct  and  farther  down 
the  sides,  and  the  middle  of  the  cephalothorax  is  light  yellow. 
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The  middle  of  the  back  of  the  abdomen,  is  also  yellow,  mixed 
with  yellow  hairs. 

Mr.  Emerton,  from  whom  we  have  taken  the  description  given 
above,  has  several  specimens  from  Laggan,  Alberta.  We  have 
only  females.  They  are  marked  like  Mr.  Emerton’s  specimens 
but  are  colored  differently.  In  one  from  Laggan  the  spaces  on 
the  back  of  the  abdomen  between  the  central  black-bordered 
white  band  and  the  oblique  black  and  white  bands  on  the  sides, 
are  filled  in  with  hairs  of  a  bright  coppery-pink  color,  which 
also  cover  the  clypeus.  In  a  female  from  Denver,  not  only  is 
the  ground  color  pink  but  the  white  bands  are  strongly  tinged 
with  the  same  color.  The  legs  are  dark,  contrasting  with  the 
palpi,  which  are  of  a  very  light  brown.  The  falces  are  black. 
A  young  female  has  the  upper  surface  of  both  cephalothorax  and 
abdomen  pink,  the  pattern  being  in  a  lighter  shade. 

Montanus  comes  from  Laggan,  and  from  Denver,  Colorado. 

PELLENES  MUNDUS  n.  sp. 

Plate  XLVII,  figs.  4— 4a. 

9  .  Length  6.2  mm.  Legs  3412,  first  pair  stoutest. 

Under  alcohol  the  cephalothorax  is  dark  with  four  oblique 
white  bands  on  the  cephalic  plate,  and  the  abdomen  and  legs  are 
light  brown  mottled  with  dark  brown.  When  dry  the  white 
bands  on  the  eye-region  become  more  distinct,  one  on  each  side 
and  two  in  the  middle,  which  start  from  one  point  between  the 
front  eyes,  and  diverge  so  that  their  ends  touch  the  dorsal  eyes. 
The  spaces  between  are  filled  with  fawn-colored  hairs.  Whitish 
bands  pass  back  from  the  dorsal  eyes  and  encircle  the  lower  sides, 
the  upper  sides  and  middle  thoracic  part  being  covered  with 
dark,  yellowish-brown  hairs.  The  clypeus  is  white  with  two  ob¬ 
lique  dark  bars  which  run  outward  from  under  the  middle  eyes. 
The  abdomen  is  light  fawn  with  dark  mottlings,  and  shows  an 
indistinct  band  of  chevrons  down  the  middle. 

One  female  in  the  Cambridge  Museum  Collection,  taken  by 
Mr.  Henshaw  at  The  Dalles,  Oregon. 

38— S.  &  A. 
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Viridipes,  another  species  with  four  white  bands  on  the  eye- 
region,  has  a  very  different  abdomen. 

PELLENES  NEMORALIS  P.  1901. 

Plate  XLVIII,  fig.  9. 

1901.  P.  nemoralis  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4,  p.  221. 

$  .  Length,  5.3  mm.  Legs,  3412,  first  pair  plainly  stoutest. 

The  general  color  is  brown.  This  specimen  has  the  eye  re¬ 
gion  covered  with  white  and  copper-colored  hairs,  and  has 
patches  of  the  same  on  the  abdomen,  where,  however,  they  are 
nearly  all  rubbed  off,  leaving  pale  chevrons  and  mottlings 
visible.  Clypeus  covered  with  thick  white  hairs.  Falces 
brown,  with  some  white  hairs.  Legs,  light  brown,  with  some 
light-colored  and  white  hairs. 

S'ee  remarks  under  dolosus. 

We  have  one  female  from  Arizona. 


PELLENES  OREGONENSE  P.  1888. 

Plate  XLV,  figs.  6— 6b. 

1888.  Habrocestum  oregonense  P.,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Att.,  p.  66. 

1901.  Pellenes  oregonensis  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4* 
p.  203. 

Length,  $  5.8  mm.,  9  8  mm.  Legs,  $  9  3412,  first  ’pair 
fringed  and  enlarged  in  $  .  In  the  male  the  cephalothorax  is 
dark  colored,  and  is  covered  with  iridescent  red  hairs  with  white 
over  the  first  row  of  eyes.  Abdomen,  venter,  clypeus,  falcesr 
palpus  and  legs  also  covered  with  iridescent  red  hairs.  The  first 
leg  has  the  tibia  as  wide  as  long,  and  rounded  out  in  all  direc¬ 
tions,  with  fringes  of  stout  dark  hairs  on  the  femur  patella  and 
tibia.  The  inner  face  of  both  the  patella  and  tibia  is  a  glisten¬ 
ing  black;  metatarsus  and  tarsus  white. 

We  have  a  number  of  males  from  Sisson,  California,  that  are 
fawn-colored  instead  of  red,  and  have  more  white  on  the  ceph¬ 
alic  plate,  otherwise  they  agree  with  the  other  form. 
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The  female  is  a  uniform  fawn,  with  four  indented  dots  on  the 
abdomen.  There  is  a  hare  black  triangular  region  on  the  mid¬ 
dle  of  the  thoracic  part,  and  under  alcohol  the  sides  of  the  ceph¬ 
alothorax  look  darker  than  the  upper  surface. 

We  have  it  from  Oregon  and  Sisson,  California.  Las  Vegas,. 
Hew  Mexico,  Mr.  Banks. 

PELLENES  PEREGRINUS  P.  1883. 

Plate  XLV,  figs.  5— 5b.  Plate  XLVII,  fig.  7. 

1883.  Attus  peregrinus  g  P.,  Descr.  new  or  little  known  Attid«  of 
the  United  States,  p.  17. 

1888.  Habrocestum  pebegrinum  g  P.,  Wis.  Acad.  Sciences,  Arts  and 
Letters,  VII,  N.  A.  Att.,  p.  61. 

1891.  Habrocestum  peregrinum  g  $  E.,  Trans.  Conn.  Acad.  VIII,  N.  E. 
Attidse,  p.  27. 

1901.  Pellenes  peregrinus  £  9  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  4, 
pp.  203,  207. 

Length,  $  5.3  min.,  9  6  mm.  Legs,  $  3412,  9  3412,  first 
pair  fringed  and  third  pair  modified  in  S  .  Spines,  $  tib.  I 
3-3,  of  which  the  front  spines  of  the  second  and  and  third  pairs 
are  so  far  forward  that  they  are  almost  anterior  lateral;  these 
spines  are  large  and  long  hut  not  spatulate.  Tib.  II  1-1  and 
1.1  and  3  anterior  lateral.  Patellae  I  and  III  anterior  lateral. 
Met.  I  2-2 ;  met.  II  2-2  and  2  anterior  lateral. 

The  male  has  the  cephalothorax  with  the  usual  marking;  the 
cephalic  plate  is  covered  with  light  brown  short  hairs  in  front, 
growing  darker  behind.  A  white  stripe  passes  back  from  the 
anterior  lateral  eye  on  each  side,  past  the  dorsal  eye  down  to  the 
base  of  the  thorax  where  it  turns  forward  along  the  margin  of 
the  cephalothorax  and  is  united  with  the  one  of  opposite  side  over 
the  clypeus.  Abdomen  snowy  white  on  the  sides  and  middle 
of  dorsum,  with  two  black  longitudinal  bands  extending  through¬ 
out  its  length.  The  under  sides  of  the  body  and  legs  are  light 
brown,  with  white  and  black  hairs.  The  first  leg  has  a  fringe  on 
the  femur,  patella  and  tibia.  The  patella  of  the  third  is  widened 
and  somewhat  triangular  in  shape,  the  distal  end  has  an  apophy- 
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sis  which  projects  over  the  tibia,  and  on  the  anterior  face  is  a 
black  dot. 

The  female  is  much  like  the  male  in  marking,  except  that  the 
cephalothorax  is  sometimes  entirely  covered  with  dull  fawn  col¬ 
ored  short  hairs  and  the  abdomen  is  brown  rather  than  black; 
the  central  white  longitudinal  band  sometimes  reaches  neither 
the  base  nor  the  spinnerets. 

Mr.  Emerton  has  it  from  Hyde  Park,  Mass. ;  Mr.  Banks,  Fall 
Creek,  H.  Y.,  and  Punta  Gorda,  Florida;  Britcher  Collection, 
Maine ;  our  collection,  Hew  York  and  Connecticut. 


PELLENES  POLITUS  P.  1901. 

Plate  XLVI,  fig.  10. 

1901.  Pellenes  politus  5  P-»  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S'.,  I,  4, 
p.  223. 

2  .  Length,  6.5  mm.  Legs  3412,  first  and  second  stoutest. 
The  whole  body  is  thinly  covered  with  a  mixture  of  white  and 
rufus  hairs.  On  the  cephalic  part  are  three  longitudinal  wdiite 
bands.  The  sides  of  the  cephalothorax  are  white,  and  the  mar¬ 
gin  has  a  black  line  with  a  white  line  below  it.  The  abdomens 
of  our  specimens  are  badly  injured,  showing  only  a  white  basal 
band,  and  two  white  spots  near  the  spinnerets.  The  hairs 
around  the  front  middle  eyes  are  rufus  above  and  below,  and 
white  on  the  sides.  The  middle  of  the  clypeus  has  a  large  snow- 
white  triangle,  the  apex  being  above,  and  the  broad  base  cover¬ 
ing  the  margin.  Running  obliquely  outward  from  below  the 
middle  eyes,  are  two  chestnut-colored  bars,  and  outside  of  these, 
running  from  between  the  lateral  and  middle  eves,  two  oblique 
snow-white  bands.  Just  under  each  lateral  eye  is  another  short 
chestnut-colored  streak.  The  legs  are  brown  with  white  hairs. 

We  have  two  females  from  Hew  Mexico-,  sent  us  by  Prof. 
Cockerell. 
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PELLENES  ROSEUS  H.  1846. 

Plate  XLVIII,  figs.  11— lib. 

1846.  Attus  roseus  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  V,  p.  362. 

1875.  Attus  roseus  H.,  Oec.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  66. 

$ .  Length  5  mm.  Legs  3412,  first  pair  a  little  the  stoutest, 
not  fringed. 

The  integument  of  the  cephalothorax  is  dark,  black  on  the 
cephalic  plate,  with  a  scalloped  pale  hand  behind  the  dorsal  eyes. 
When  dry  the  whole  cephalothorax,  including  the  clypeus,  is 
seen  to  be  covered  with  white,  downy  hairs.  The  falces  are  dark 
with  long,  white  hairs  on  their  inner  sides ;  palpi  are  pale  brown, 
with  the  tarsi  black,  covered  with  long  white  hairs ;  the  femoral 
joints  are  all  light  brown,  those  of  the  first  and  second  pairs  with 
a  black  line  along  the  anterior  faces ;  otherwise  the  legs  are  dark 
brown,  the  first  and  second  darkest.  The  abdomen  is  iridescent 
pink  with  slight  purplish  reflections,  and  has  a  pure  white  band 
across  the  base,  and  erect  white  hairs  on  the  back.  It  is  much 
like  the  male  of  splendens,  but  is  smaller  and  lighter  in  build. 

ILentz  found  this  species  in  Massachusetts  “not  unfrequently.” 
We  have  taken  it  twice  in  Wisconsin,  and  we  have  three  males 
from  Philadelphia,  Pa.  Mr.  Emerton  has  taken  the  female 
and  male  at  Ipswich,  Massachusetts. 

PELLENES  SABULOSUS  P.  1901. 

Plate  XLVIII,  figs.  5— 5a. 

1901.  Pellenes  sabulosus  $  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4, 
p.  219. 

A  very  dark  species,  with  indistinct  markings. 

Length,  $  6-8  mm.  Legs  3412  . 

The  integument  of  the  cephalothorax  is  black,  with  a  covering 
of  short  yellowish-gray  hairs.  There  are  wide,  white  bands  on 
the  sides  which  unite  behind  but  do  not  run  up  on  the  thorax. 
The  clypeus  is  much  like  that  of  carolinensis  but  lacks  the  white 
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margin.  It  has  a  white  spot  in  the  middle,  running  from  be¬ 
tween  the  middle  eyes  to  the  falces  and  an  oblique  chestnut-col¬ 
ored  spot  passing  outward  from  under  each  of  the  middle  eyes 
to  the  margin.  Above  these,  below  the  lateral  eyes,  it  is  white. 
The  abdomen  is  black,  mottled  with  gray,  with  a  lighter  basal 
band,  running  on  to  the  sides.  There  are  two  pairs  of  gray 
spots  on  the  anterior  part  of  the  dorsum  and  a  central  gray  spot 
further  back.  Hear  the  spinnerets  are  two  snow-white  dots. 
The  legs  have  the  coxae  and  trochanters  yellow,  contrasting 
strongly  with  the  other  joints,  which  are  dark,  with  many  white 
hairs.  The  front  faces  of  the  falces  are  thinly  covered  with 
white  hairs.  The  under  parts  are  light  gray. 

We  have  several  females  from  Wavcross,  Georgia. 


PELLENES  SCOTSDALEI  n.  sp. 

Plate  XLIX,  figs.  6— 6a. 

9  .  Length  6  mm.  Legs  3412,  first  a  little  the  stoutest. 

Under  alcohol  the  color  is  mottled  brown,  the  abdomen  with 
a  white  region  mottled  with  black  at  the  base  and  three  short 
white  bars  on  each  side.  Two  indistinct  light  bands  start  at  the 
white  base,  pass  back  through  two-thirds  of  the  length  of  the  ab¬ 
domen,  and  then  diverge  and  join  the  middle  pair  of  side  bars. 
The  legs  are  light  brown,  the  first  pair  a  little  the  darkest.  When 
dry,  the  cephalothorax  shows  a  covering  of  copper-colored  hairs 
mottled  with  black.  The  color  is  clearest  in  three  short  bands 
coming  up  between  the  front  eyes.  These  eyes  have  long  black 
hairs  above  them  and  are  surrounded  by  white  hairs.  The  cly- 
peus  is  pinkish-white  on  the  sides,  and  has  a  bunch  of  long, 
bristly,  white  hairs  in  the  middle.  The  falces  are  black  with 
thin,  white  hairs.  The  legs  have  a  good  many  pink  scales  and 
black  and  white  hairs.  The  dark  part  of  the  abdomen,  in  one 
specimen,  is  nearly  black,  and  the  pattern  which  looks  white 
when  wet,  is  seen  to  be  formed  by  copper-colored  hairs.  In  a 
second  example  the  whole  abdomen  is  copper-colored,  mottled 
with  black. 
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There  are  two  mature  females  and  two  young  ones  in  the 
Horace  W.  Britcher  Collection,  Hew  York  Museum.  They  were 
found  in  Scotsdale,  Arizona. 

PELLENES  SIGNATUS  B.  1900. 

Plate  XL VI,  fig.  3.  Plate  XLVII,  figs.  3— 3a. 

1900.  Habrocestum  signatum  B.,  Can.  Ent.,  XXXII,  4,  p.  101. 

Length,  £4.5  mm.,  $  6  mm.  Legs  of  first  pair  clothed  with 
long,  white  hair,  and  with  brushes  of  stiff  black  hair  under  fe¬ 
mur,  patella  and  tibia,  especially  long,  and  thick  on  the  tibia. 
Patella  of  third  leg,  simple. 

The  cephalothorax  is  brown,  with  gray  hairs  on  eye-region 
and  in  two  bands  on  the  thoracic  part,  which  has  a  dark  stripe  in 
the  middle.  There  are  gray  bands  along  the  sides,  and  the  cly- 
peus  is  bright  red.  The  abdomen  is  gray  with  a  curved  brown 
stripe  on  each  side,  the  two  being  connected,  behind,  by  a  band 
of  dark  chevrons,  and  being  united  at  the  spinnerets.  Hear 
the  front  end  is  a  median,  diamond  shaped,  brown  mark  which 
touches  each  stripe.  The  legs  are  light  colored  with  white 
hairs. 

We  have  not  seen  the  female  of  signatus,  but  Mr.  Banks  de¬ 
scribes  it  as  having  a  dark  cephalothorax  clothed  with  hairs  of 
gray  and  yellowish-gray,  clypeus  white,  with  white  fringe  on 
edge  and  over  eyes;  legs,  pale  yellowish,  darker  on  outside  of 
tibiae  and  metatarsi ;  abdomen,  dark  brown,  a  median  pale  irreg¬ 
ular  stripe  behind,  and  pale  oblique  bands  on  sides. 

Mr.  Banks  has  this  species  from  Los  Angeles,  California. 


PELLENES  SPLENDENS  P.  1883. 

Plate  XLVII,  fig.  2.  Plate  XLVIII,  figs.  8— 8a. 

1883.  Attus  splendens  P.,  New  or  little  known  Attidae,  p.  4. 

1885.  Pellenes  nigroceps  Keys.,  Verh.  z.  b.  Ges.,  Wien,  VI.  p.  512. 
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1888.  Habrocestum  splendens  P.,  Wis.  Acad.  Sciences,  Arts  and  Let¬ 
ters,  VII,  N.  A.  Att.,  p.  65. 

1891.  Habrocestum  splendens  Em.,  Trans.  Conn.  Acad.  VIII,  N.  E. 
Attidse,  p.  26. 

Mr.  Banks  thinks  that  this  species  is  Salticus  decorus  Blk. 
1846. 

Length,  8  6.5  mm.,  $  7.7  mm.  Legs,  8  $  3412,  first  pair 
a  little  stouter  than  the  others,  not  fringed.  Spines,  8 
tib.  I  2-2-1,  tib.  II  2-2-1  and  1  anterior  lateral,  pat.  I  and  II 
1  anterior  lateral,  met.  I  2-2,  met.  II  2-2  and  2  anterior 
laterals.  Sometimes  tib.  I  has  3-3 ;  $  tib.  I  2-2-1,  tib.  II 
2-2-1  and  one  anterior  lateral,  pat.  II  1  anterior  lateral,  met. 
I  and  II  2-2. 

The  male,  in  life,  is  one  of  the  most  brilliant  of  our  Attidse, 
the  cephalothorax,  including  clypeus,  being  covered  with  iri¬ 
descent  blue  scales,  and  the  abdomen,  above  and  below,  with 
iridescent  pinkish-red.  In  alcohol,  two  white  scallops  appear 
behind  the  dorsal  eyes,  and  the  abdomen  shows  light  bands  at  the 
base  and  sides  and  a  fleur-de-lis  mark  in  the  middle,  this  being 
the  pattern  of  the  young  male  and  of  the  female.  Examples 
that  have  been  kept  in  alcohol,  when  dried  sometimes  show  this 
pattern  in  red  on  an  iridescent  bluish  background.  On  the  eye- 
region  are  erect  black  hairs.  The  legs  and  palpi  are  dark 
brown,  the  falces  reddish  with  long  white  hairs  on  the  inner 
edges. 

The  female  is  variable.  In  the  typical  form  the  eye-region 
is  mottled  with  short  fawn  and  black  hairs,  with  a  darker 
transverse  band  between  the  dorsal  eyes,  behind  which  are 
two  white  scallops.  The  hairs  behind,  and  on  the  upper  sides 
are  yellowish-brown,  and  those  on  the  lower  sides  and  clypeus  are 
white.  The  abdomen  is  velvety  black  with  a  white  band  at  base, 
a  wide  scalloped  white  band  on  each  side  behind  the  middle, 
and  a  central,  irregular,  white  band  which  begins  in  front  of  the 
middle  in  a  broad  arrow  head,  and  which  may  or  may  not  reach 
the  apex.  At  the  end  is  a  pair  of  white  dots.  The  legs  are 
medium  brown.  Another  form  has  a  white  abdomen  with  a 
black  band  behind  the  base  and  four  large  black  spots  on  the 
back. 


Peckham — Revision  of  the  Attidce  of  North  America.  571 

This  species  is  common  in  Wisconsin.  We  have  it  also  from 
Salt  Lake,  Utah,  (Mr.  Chamberlain),  and  from  Pullman,  Wash¬ 
ington.  Mr.  Emerton  took  it  at  Beverly,  Mass.,  and  near  Al¬ 
bany,  X.  Y.,  and  reports  it  from  Ship  Harbor,  Hova  Scotia. 
Mr.  Banks  has  it  from  Fort  Collins,  Colorado,  and  in  the  Cay¬ 
uga  Lake  Basin,  Y.  Y. 

PELLENES  SUPERCILIOSUS  P.  1901. 

Plate  XLVI,  fig.  9. 

1901.  P.  SUPERCILIOSUS  P.,  Bull.  Wis.  Nat.  Hist.  Soe.,  N.  S.,  I,  4,  p.  222. 

$  .  Length  7  mm.  Legs  3412.  First  pair  stoutest. 

Under  alcohol  the  eye-region  is  white  with  two  indistinct  yel¬ 
low  hands  which  begin  at  each  large  front  eye  and  pass  hack, 
diverging,  to  the  dorsal  eyes.  The  clypeus  is  thickly  covered 
with  white  hairs  except  just  under  the  lateral  eyes,  where  it  is 
dark.  The  lower  sides  are  white.  Our  only  example  has  the 
rest  of  the  cephalothorax  rubbed.  The  falces  are  reddish,  thinly 
covered  with  white  hairs.  The  abdomen  shows  patches  of  white 
and  reddish  hairs,  pale  chevrons,  mottlings  and  oblique  bands 
being  visible  on  the  dark  integument.  The  legs  are  light  brown, 
clouded  with  dark. 

A  single  female  from  Arizona. 

PELLENES  TARSALIS  B.  1904. 

Plate  XLIV,  fig.  11.  Plate  XLVI,  fig.  8. 

1904.  Pellenes  tarsalis  Banks.,  Jour.  N.  Y.  Entom.  Soc.,  XII,  2, 

p.  118. 

Length,  S  5  mm.  Legs  3142,  first  pair  fringed. 

This  is  a  very  striking  little  male;  the  black  tarsi,  the  white 
on  the  palpus  and  the  snow-white  line  across  the  clypeus  just 
under  the  first  row  of  eyes  serve  to  distinguish  it  from  all  other 
species. 

The  cephalothorax  is  dark,  covered  with  short  brown  and  gray 
hairs ;  a  narrow  white  line  runs  back  on  the  cephalic  plate  from 
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between  the  large  middle  eyes,  as  far  as  the  dorsal  eyes. 
In  some  specimens  a  white  line  comes  off  at  a  right  angle  on 
either  side  and  goes  to  the  dorsal  eye,  in  others  the  upper  surface 
is  uniform  in  color.  On  the  lower  margin  of  the  thorax,  white 
bands  pass  back  and  are  continued  up  over  the  back  to  the  dorsal 
eyes,  and  more  or  less  distinctly  to  the  anterior  lateral  eyes. 
The  sides  of  the  head  and  the  high  clypeus  are  covered  with 
short  yellowish- white  hairs ;  just  below  the  front  row  of  eyes  a 
snow-white  line  runs  across  the  clypeus  giving  the  effect  of  a 
grin.  The  falces  are  pale,  the  palpi  brown,  with  white  hairs 
on  the  patella  and  a  stripe  of  snow-white  short  hairs  around 
the  outside  of  the  tarsus.  Under  parts  pale,  somtimes  with 
some  black  spots. 

Abdomen  black  or  brown,  two  white  dots  above  spinnerets, 
two  or  three  white  chevrons  in  front  of  these  and  then  two  bands, 
which  unite  at  the  base ;  sides  white.  Legs,  pale  yellowish ;  first 
have  fringes  of  yellowish-white  hair ;  there  is  a  dark  stripe  above 
on  the  femur,  patella  and  tibia;  tarsus,  jet  black.  Some  of  the 
other  legs  have,  in  some  specimens,  dark  bars  or  spots. 


PELLENES  TRANQUILLUS  P.  1901. 

Plate  XLIV,  fig.  13. 

1901.  P.  tbanquillus  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4,  p.  213. 

$  .  Length  5  mm.  Legs  3412,  tibia  of  first  enlarged,  pale, 
dotted  with  black,;  patella  and  tibia  with  very  long,  white,  and 
shorter  dark  fringe  below,  some  of  the  white  hairs  being  pedi¬ 
cellate.  Metatarsus  with  white  fringe,  and  both  metatarsus  and 
tarsus  with  black  bands  on  a  pale  ground.  Spines,  tib.  I  2-2 ; 
tib.  II  underneath,  2  serially  behind  and  2  anterior  lateral,  pat. 
II  1  anterior  lateral  and  1  posterior  lateral,  met.  I  2-2,  met. 
II  2-2  and  1  anterior  lateral.  It  is  unusual  for  Pellenes  to 
have  only  two  pairs  under  tib.  I,  and  it  may  be  that  the  third 
pair  is  broken  off.  The  spinal  armature  varies  somewhat  in  the 
individuals  of  a  species. 

Our  only  specimen  of  tranquillus  is  so  much  rubbed  that  we 
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can  say  little  about  its  color  and  marking.  It  is  a  small,  deli¬ 
cately  made  spider,  the  cephalothorax  large  in  proportion  to  the 
abdomen.  The  ground  color  is  dark  brown,  with  white  hairs 
over  the  front,  eyes,  on  the  sides  of  the  cephalothorax,  and  the 
front  end  of  the  abdomen.  The  clypeus  is  light  fawn.  The 
legs  are  light  brown  with  some  darker  cloudings,  the  first  heavily 
and  the  second  lightly  fringed  with  white.  On  the  upper  sur¬ 
face  of  the  femur  of  the  first  are  three  small  dark  points.  The 
third  leg  is  simple. 

One  male  from  Arizona. 


PELLENES  UMATILLUS  n.  sp. 

Plate  XLVII,  fig.  1.  Plate  XLIX,  fig.  4. 

8  .  Length  4.5  mm.  Legs  3412,  first  slightly  stoutest,  with  a 
ridge  of  short,  stiff  brown  hairs  under  patella  and  tibia  and  a 
small  bunch  of  stiff  reddish  hairs  at  the  distal  end  of  the  outer 
side  of  the  femur.  The  spines  are  transparent  white,  and  diffi¬ 
cult  to  see  and  are  very  long.  There  are  two  pairs  and  an  an¬ 
terior  lateral  on  metatarsus,  and  one  anterior  lateral  on  tibia 
and  on  patella  of  first  and  second  legs. 

The  cephalothorax  is  deep  black  covered  with  pure  white  hairs 
excepting  a  yellow  stripe  on  each  side  under  the  eyes,  and  a  yel¬ 
low  band  on  the  middle  of  the  thoracic  part.  The  front  eyes  are 
ringed  with  red,  and  the  clypeus  is  white  with  a  bunch  of  long 
tawny  red  hairs  in  the  middle.  The  abdomen  is  covered  thickly 
with  long  scales,  white  at  the  base,  reddish-golden  on  sides  and 
back.  There  is  a  spot  of  white  scales  (as  wide  as  long)  in  front 
of  the  middle,  which  may  originally  have  been  differently  col¬ 
ored.  The  tarsi  and  metatarsi  are  light  yellow;  otherwise  the 
legs  are  brown,  the  first  pair  much  the  darkest,  thickly  covered 
with  snow-white  scales.  The  palpi  are  brown  with  white  scales, 
the  tarsi  covered  with  long  white  hairs. 

A  single  male,  in  the  Cambridge  Museum  Collection,  taken  by 
Mr.  Henshaw,  at  Camp  Umatilla,  Washington. 


574  Wisconsin  Academy  of  Sciences ,  Arts  and  Letters. 

PELLENES  VIRIDIPES  H.  1845. 

Plate  XLIV,  fig.  10.  Plate  XLV,  figs.  8— 8a. 

1845.  Attus  viridipes  H.,  Jour.  Bost.  Soc.  Nat.  Hist.  V. 

1875.  Attus  viridipes  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  66. 

1901.  P.  howardii  P.,  Bull.  Wis.  Nat.  Hist.  Soc.,  N.  S.,  I,  4,  p.  209. 

Length,  S  4.3  mm.,  $  5.5  mm.  Legs,  6  $  3142,  the  first 
pair  but  little  stouter  than  the  others.  In  the  male  the  legs  o£ 
the  first  pair  are  fringed  and  those  of  the  third  have  an  enlarge¬ 
ment  on  the  patella.  Spines,  S  tib.  I  1  pair  and  2  behind  on 
the  posterior  side,  while  in  front  are  2  not  very  heavy  spatu- 
late  spines  and  1  anterior  lateral ;  tib.  II  1  pair  and  2  seri¬ 
ally  behind,  and  3  anterior  laterals;  pat.  I  1  anterior  lateral, 
pat.  II  1  anterior  lateral  and  1  posterior  lateral ;  met.  I  2-2, 
met.  II  2-2  and  2  anterior  laterals. 

In  the  male  the  cephalic  plate  is  covered  with  hairs  of 
a  soft  fawn-color  tinged  with  red,  and  is  bordered,  behind,  by 
a  scalloped,  yellowish-white  band.  The  upper  sides  of  the  ceph- 
alothorax  and  the  middle  of  the  thoracic  slope  are  velvety  black. 
A  wide  white  band  runs  back  from  each  dorsal  eye  to  the  poster¬ 
ior  margin,  and  then  curves  forward  and  passes  along  the  lower 
side  to  a  point  opposite  the  dorsal  eye.  The  abdomen  is  velvety 
black  with  central  and  encircling  white  bands,  and  a  pair  of 
white  dots  above  the  spinnerets.  The  encircling* band  sends  up 
an  oblique  bar  on  each  side,  and  the  central  band  is  enlarged 
and  notched  in  the  middle.  The  first  legs,  in  life,  are  of  a  tender 
green  color,  the  others,  yellowish  with  white  scales.  The  first 
has,  on  the  outer  under  side  of  the  femur,  a  thick  fringe  of 
white,  continued  in  a  thin  fringe  which  is  short  on  the  patella 
and  long  on  the  tibia.  The  tibia  has  also  some  long  white  hairs, 
and  two  black  spines  on  the  inner  side.  The  third  leg  has  the 
patella  enlarged  at  the  distal  end,  and  has  a  short  curved  apoph¬ 
ysis  which  extends  over  the  tibia.  The  front  face  of  the  en¬ 
larged  part  is  pale  and  on  it  is  a  small  black  spine.  This  is 
evidently  in  the  nature  of  an  ornament  since  it  is  used  in  display 
during  courtship.  The  clypeus  and  the  front  of  the  falces  are 
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covered  with  thick  snow-white  hairs.  The  palpi  are  brown  with 
white  hairs. 

In  the  female  the  body  is  nearly  covered  with  a  mixture  of 
white  and  fawn-colored  hairs  with  longer  black  hairs  over  them. 
The  fawn-color  predominates  everywhere  excepting  on  the  sides 
and  thoracic  part  of  the  cephalothorax,  which  are  nearly  white. 
There  are  two  oblique  black  bands  on  each  side  of  the  abdomen. 
The  clypeus  is  thickly  covered  with  brownish  white  hairs.  The 
falces  have  only  a  few  white  hairs. 

We  have  taken  this  species  in  Wisconsin  and  at  the  snow  line 
on  Mt.  Hood,  Oregon,  and  we  have  it  from  Austin,  Texas.  Mr. 
Emerton  caught  it  in  Massachusetts  and  5,000  ft.  up  on  Mt. 
Shasta,  California.  In  the  Britclier  Collection  is  a  female  from 
Arizona,  with  twenty-seven  young  in  her  cocoon.  Hentz  had  it 
from  South  Carolina,  and  Mr.  Banks  reports  it  from  Palm 
Beach,  Fla. 

In  some  specimens,  under  alcohol,  there  is,  in  the  female,  a 
light-colored  longitudinal  bar  outlined  in  black,  behind  the  mid¬ 
dle  of  the  abdomen,  and  two  white  dots  above  the  spinnerets. 

TALAVERA  new. 

Type,  Icius  minutus  B. 

1895.  Icius  banks,  in  part  (minutus),  Can.  Ent.,  p.  99. 

1896.  Saitis  banks,  Jour.  N.  Y.  Ent.  Soc.,  p.  193. 

Very  small  spiders.  Cephalothorax  moderately  high  with  sides 
parallel  and  vertical.  Cephalic  part  strongly  inclined,  thoracic 
falling  hut  little  in  the  first  2-3.  Eye-region  occupying  nearly 
half  the  cephalothorax,  about  1-4  wider  than  long,  wider  in  front 
than  behind.  Front  eyes  close  together  in  a  straight  row,  middle 
plainly  less  than  twice  as  large  as  lateral.  Second  row  about 
halfway  between  the  others.  Third  row  as  wide  as  cephalo¬ 
thorax.  Sternum  oblong.  Front  coxse  separated  by  a  little 
more  than  the  width  of  the  labium,  which  is  wider  than  long. 
Falx  with  a  single  tooth  on  lower  margin.  Clypeus  very  nar¬ 
row.  There  are  three  pairs  of  spines  under  the  tibia  of  the  first 
leg,  and  two  serial  spines  under  that  of  the  second,  the  metartarsi 
of  the  first  and  second  having  two  pairs. 
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TALAVERA  MINUTA  B.  1895. 

Plate  XLII,  fig.  7. 

1895.  Icius  minutus  B.  $,  Can.  Ent.,  p.  99. 

1896.  Saitis  minisculus  B.  g  $,  Jour.  N.  Y.  Ent.  Soc.,  p.  193. 

Length,  $  2  mm.,  $  2.5  mm.  Legs  4312. 

The  cephalothorax  is  reddish-brown,  with  the  eye-region  black¬ 
ish.  The  abdomen,  in  the  male,  is  black,  in  the  female  gray 
with  indistinct  pale  chevrons.  The  legs  are  white  banded  with 
black,  except  the  femur  of  the  first  in  the  female,  which  is  more 
or  less  darkened,  and  the  femur  and  tibia  of  the  first  in  the  male, 
which  are  entirely  dark.  The  palpi  are  white,  the  falces  yellow¬ 
ish. 

Mr.  Banks,  who  collected  this  species  on  Long  Island,  N.  Y., 
has  also  a  female  from  Olympia,  Washington.  We  have  it  from 
Woods  Holl,  Mass.,  Salt  Lake,  Utah,  and  Claremont,  Cal. 


POULTONELLA  new. 

Type,  Attus  alboimmaculatus  P. 

1883.  Attus  P.  (alboimmaculatus  5),  New  or  little  known  Attidse,  p.  5. 
1888.  Dendryphantes  (alboimmaculatus  $),  Wis.  Acad.  Sciences,  Arts 
and  Letters,  VII,  N.  A.  Attidae,  p.  41. 

Cephalothorax  rather  low,  contracted  in  front  and  behind, 
widest  at  dorsal  eyes.  Cephalic  part  slightly  inclined ;  thoracic, 
falling  but  little  in  first  half  and  then  abruptly.  Sides  nearly 
vertical.  Eye-region  occupying  half  the  cephalothorax,  1-4 
wider  than  long,  plainly  wider  behind  than  in  front.  Front  eyes 
small,  in  a  slightly  curved  row,  the  middle  ones  subtouching  and 
nearly  twice  as  large  as  the  lateral,  which  are  well  separated 
from  them.  Eyes  of  second  row  very  small,  nearer  the  first  than 
the  third  row.  Third  row  nearly  as  wide  as  cephalothorax. 
Ealces  stout  and  vertical,  with  a  compound  tooth  on  the  lower 
margin.  Labium  longer  than  wide.  Sternum  twice  as  long  as 
wide,  contracted  and  truncated  in  front.  First  coxae  separated 
by  nearly  the  width  of  the  labium.  The  tibia  of  the  first  leg 
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has  one  spine  below  and  one  at  the  distal  end,  and  the  tibia  of 
the  second  is  unarmed.  The  metatarsus  of  the  first  has  two 
pairs,  and  the  metatarsus  of  the  second,  one  pair,  below. 

POULTONELLA  ALBOIMMACULATUS  P.  1883. 

$  .  Length  5  mini.  Legs  4123,  first  three  joints  of  first  leg,  es¬ 
pecially  the  tibia,  enlarged  and  fringed. 

The  upper  and  under  surfaces  of  the  body,  and  the  clypeus, 
falces  and  palpi  are  covered  with  short,  close,  white  hairs,  there 
being  also  a  few  long  scattered  black  hairs  above.  The  first  leg 
is  brown,  excepting  the  tibia,  which  is  black.  The  femur  has  a 
row  of  short,  strong,  black  hairs  near  the  middle  of  the  lower 
border ;  the  patella  has  two  circles  of  white  hairs  separated  by 
a  hairless  median  part ;  the  tibia,  which  is  as  wide  as  long,  has 
a  ridge  of  short,  strong,  black  hairs  above,  and  a  ridge  of  longer 
ones  below.  The  metatarsus  and  tarsus  are  slender.  The  other 
legs  are  brown  with  longitudinal  lines  of  white  hairs. 

We  have  two  specimens,  one  from  Iowa  and  one  from  Hew 
York. 


ZYGOBALLUS  P.  1885. 

Type,  ritfipes  P. 

1844.  Atttjs  H.  (sexpunctatus),  Jour.  Bost.  Soc.  Nat.  Hist.  IV. 

1875.  Attus  H.  (sexpunctatus),  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.  II,  p.  54 
1885.  Zygoballus  P.,  Proc.  Nat.  Hist.  Soc.  Wis.,  Dec.,  1885,  p.  82. 

1888.  Eris  P.  (nervosus  $)  Wis.  Acad.  Sci.  Arts,  and  Letters,  VII,  N.  A 
Att.,  p.  56. 

1888.  Zygoballus  P.,  ibid,  p.  89.  ® 

1891.  Zygoballus  P.,  Em.  Trans.  Conn.  Acad.  VIII,  New  England  At- 
tidae,  p.  12. 

1895.  Zygoballus  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.  II,  3,  p.  172. 

1896.  Zygoballus  P„  ibid.,  Ill,  1,  p.  89. 

1896.  Rhene  F.  O.  P.  C.  (munda),  Biol.  Cent.  Am.,  Arach.,  Aran.,  II, 

p.  162. 

1901.  Zygoballus  F.  O.  P.  C.  ibid.,  p.  289. 

1903.  Zygoballus  E.  S.,  (sexpunctatus, ^  not  messua  P.),  Hist.  Nat. 

Araignees,  2me  Ed.,  II,  p.  865. 

1905.  Zygoballus  B.,  Am.  Nat.  XXXIX,  p.  320. 

Cephalothorax  high,  a  little  longer  than  wide,  widest  at  dorsal 
eyes,  falling  steeply  behind.  Eye-region  1-5  wider  than  long, 
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plainly  wider  behind  than  in  front,  occupying  3-5  of  the  cephalo¬ 
thorax.  Front  middle  eyes  subtouching,  about  twice  as  large 
as  laterals  and  separated  from  them,  these  four  forming  a 
straight  or  slightly  curved  row.  Second  row  plainly  nearer  first 
than  third.  Third  row  as  wide  as  cephalothorax.  Coxae  I  sep¬ 
arated  by  width  of  labium,  which  is  not  much,  if  at  all,  longer 
than  wide.  Sternum  narrowed  in  front,  and  truncated.  Coxae 
and  trochanters  I  elongated  in  the  males,  except  in  nervosus. 

This  distinct  genus  is  represented  in  the  United  States  by 
four  species,  rufipes,  Bettini,  sexpunctatus  and  nervosus.  Iri- 
descens  B.,  which  Mr.  Banks  has  kindly  lent  us  for  examina¬ 
tion,  is  founded  upon  an  example  which  is  not  quite  mature,  and 
we  think  it  may  be  Bettini.  The  males  have  obliquely  directed 
falces,  with  long  fangs,  and  two  apophyses,  one  strong  and  ver¬ 
tical,  coming  down  from  the  inner  proximal  end  of  each  falx, 
and  a  heavier,  hammer-headed  one  on  the  outer  side. 

There  is  so  much  Variation  in  color,  size  and  marking  within 
the  limits  of  each  species,  as  to  make  it  difficult  to  distinguish 
them  by  these  points.  Fortunately  the  palpi  and  epigynes  are 
distinct. 


KEY  TO  ZYGOBALLUS - MALES. 


r  Face  and  sides  of  cephalothorax  beyond  second  row  of  eyes, 
|  covered  thickly  with  white  scales.  Tib.  I  about  4 

|  times  as  long  as  wide . 

Sides  of  cephalothorax  dark,  or  covered  with  rather  in¬ 
conspicuous  whitish  scales.  Tib.  I  either  5-6,  or  only 
2  1-2  times  as  long  as  wide . 


f  Cephalothorax  with  a  large  white  spot  at  the  beginning  of 
the  thoracic  slope.  Bulb  of  palpus  with  a  longitudinal 

2  <{  division  .  sexpunctatus 

|  Cephalothorax  with  no  white  spot  on  thorax.  Bulb  of 
l  palpus  with  a  transverse  division .  Bettini 

f  Patella  and  tibia  I  long  and  slender,  tibia  5-6  times  as  long 
|  as  wide.  Found  only  in  Texas  and  farther  south . . . .  rufipes 
Joints  of  first  leg  comparatively  short.  Tibia  2  1-2  times 
as  long  as  wide.  Found  in  New  England  and  as  far 
l  south  as  Virginia .  nervosus 


The  females  of  Zygoballus  must  be  distinguished  by  the  epi- 
:gynes,  of  which  we  give  illustrations. 


Peckham — Revision  of  the  Attidce  of  North  America.  579 


ZYGOBALLUS  BETTINI  P.  1888. 

Plate  L,  figs.  7 — 7e.  Plate  LI,  fig.  10. 

1888.  Z.  Bettini  P.,  g  $,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  89. 

1891.  Z.  Bettini  Em.  %  Tran.  Conn.  Acad.,  VIII,  New  England  At- 
tidse,  p.  12. 

Length,  S  3-6  mm.,  $  4  mm.  Legs,  $  1423,  $  4123, 
femur  I  enlarged.  Spines,  $  tib.  I  3-3,  met.  I  2-2,  tib.  II  1 
pair  and  2  serially  below,  with  1  anterior  lateral,  met.  II 
2-2.  $  like  $ .  Some  males  have  1  patellary  spine.  The 

spines  under  the  tib.  I  are  not  in  regular  pairs.  In  large  speci¬ 
mens  the  legs  are  relatively  longer,  and  the  irregularity  of  the 
spines  is  emphasized. 

In  the  male  the  whole  body  is  bronze-brown,  with  red  and 
green  reflections  on  the  eye-region.  The  falces,  the  clypeus, 
and  the  sides  of  the  oephalothorax  beyond  the  second  row  of 
eyes,  are  covered  thickly  with  white  scales.  The  abdomen  has 
a  basal  band  and  two  curved  transverse  bands,  interrupted  in 
the  middle,  all  iridescent  white.  The  color  of  the  abdomen  is 
darkened  on  the  edges  of  the  transverse  bands.  The  first  leg  is 
usually  reddish-brown,  sometimes  with  a  white  stripe  on  patella, 
tibia  and  part  of  metatarsus,  but  in  other  examples  the  femur 
only  is  red,  the  other  joints  being  yellowish-white,  with  or  with¬ 
out  a  dark  longitudinal  line  on  the  inner  side.  The  other  legs 
are  light  yellow,  sometimes  marked  with  black  lines.  The  pal¬ 
pus  is  brown.  The  males  do  not  develop  their  peculiar  falces 
until  maturity. 

In  the  female  the  ground  color  is  bronze,  similar  to  that  of 
the  male.  The  white  ornamental  scales  on  the  front  are  lacking. 
The  abdomen  has  a  white  basal  band,  and  on  the  front  part  of 
the  dorsum  are  two  short  longitudinal,  angular,  white  bands, 
with  bronze  scales  between.  Behind  this  are  several  whitish 
chevrons,  which  grow  smaller  as  they  approach  the  spinnerets. 
Alternating  with  these  are  dark  spots,  and  the  sides  are  indis¬ 
tinctly  barred  with  white.  In  some  examples  the  chevrons  are 
39— S.  &  A. 
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broken  up  into  irregular  dark  and  light  spots.  The  femur  of 
the  first  is  dark  red-brown.  The  other  joints,  as  wTell  as  the 
second  and  third  pairs,  are  white,  while  the  fourth  pair  is  light 
with  the  distal  ends  of  the  joints  darkened.  The  first,  second, 
and  third  legs  occasionally  show  black  longitudinal  lines.  The 
palpus  is  white. 

This  species  is  common  in  the  eastern,  southern  and  central 
states.  We  have  it  fro^m  Maine,  Massachusetts,  Connecticut, 
New  York,  North  Carolina,  Georgia,  Florida  (Banks),  Texas, 
Missouri  and  Wisconsin. 

. 

ZYGOBALLUS  NERYOSUS  P.  1888. 

Plate  L,  figs.  8— 8c.  Plate  LI,  fig.  12. 

1888.  Eris  nervosus  P.  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  56. 

1891.  Zygoballus  TERRESTRis  Em.  g  $.,  Trans.  Conn.  Acad.  VIII,  New 
England  Attidae,  p.  13. 

Length,  $  3-4.5  mm.,  2  3-4  mm.  Legs,  $  1423,  2  4123, 
fern.  I  enlarged.  Spines,  $  2  tib.  I  3-3,  met.  I  2-2,  tib.  II  2 
serially  below,  and  1  anterior  lateral. 

Nervosus  is  less  difficult  to  distinguish  than  the  other  species.' 
The  cephalothorax  is  heavier  and  wider,  with  the  thoracic  slope 
not  so  steep.  The  legs  are  heavier,  with  shorter  joints,  the  tibia 
of  the  first,  in  the  male,  being  only  about  two  and  one-half  times 
as  long  as  wide.  The  joints  of  the  palpus,  in  the  male,  are  also 
shorter  and  heavier,  the  patella  plainly  longer  than  tfie  tibia, 
and  each  of  these  joints  about  as  wide  as  long,  while  in  all  the 
other  species  the  patella  is  plainly  longer  than  wide. 

In  both  sexes  the  cephalothorax  is  brown,  thinly  covered  with 
whitish  scales.  The  narrow  clypeus  is  white.  In  the  male  the 
abdomen  is  brown,  slightly  metallic,  with  a  very  bright  white 
basal  band  extending  two-thirds  of  the  way  along  the  sides,  a 
nearly  longitudinal  white  bar,  edged  with  black,  on  each  side  at 
the  posterior  end,  and  a  white  spot  at  the  spinnerets.  The  female 
abdomen,  of  a  lighter  brown,  is  marked  much  like  that  of  Betti- 
ni,  with  two  short  curved  bands  just  back  of  the  hasal  band,  fol- 


Peckham — Revision  of  the  Attidce  of  North  America.  581 

lowed  by  two  large  white  spots  with  black  spots  behind  them, 
and  farther  back,  a  series  of  indistinct  whitish  chevrons,  with  a 
second  pair  of  black  spots  a  little  in  front  of  the  spinnerets.  The 
example  which  we  described  as  Eris  nervosus  was  rubbed  on  the 
middle  of  the  abdomen. 

The  falces  of  the  male  are  similar  to  those  of  Bettini,  but 
smaller.  The  femur  of  the  first  leg  is  dark,  with  the  rest  of  the 
leg  lighter,  although  darkened  at  the  ends  of  the  joints,  the  pa¬ 
tella  and  tibia  being  sometimes  marked  by  a  dark  line.  The 
other  legs  are  lighter,  sometimes  tinged  with  red,  and  sometimes 
darkened  at  the  ends  of  the  joints.  In  the  female  the  legs  are 
more  distinctly  banded. 

Mr.  Emerton  saw  mature  examples  of  this  species  ballooning 
on  October  fifteenth,  near  Boston. 

It  is  found  in  Maine,  (Britcher)  ;  Massachusetts,  Connecti¬ 
cut,  (Emerton)  ;  Hew  York,  (Long  Island,  Banks)  ;  Virginia; 
and  has  lately  been  taken  in  Chicago,  Illinois,  by  Mr.  W.  H. 
Wright. 

We  have  sent  the  type  of  nervosus  to  Mr.  Emerton  and  he 
agrees  with  us  that  his  terrestis  is  the  same  species. 

ZYGOBALLUS  RUFIPES  P.  1885. 

1885.  Z.  rufipes  P.  <£,  Proc.  Nat.  Hist.  Soc.  Wis.,  Dec.,  1885,  p.  82. 

1901.  Z.  rufipes  F.  O.  P.  C.  <$,  Biol.  Cent.  Am.,  Arach.,  Aran.,  II,  p.  291. 

Length,  $  3-4.5  mm.,  9  5  mm.  Legs,  $  1423,  9  4123, 
femur  I  enlarged.  Spines,  $  tib.  I  3-3,  met.  I  2-2,  tib.  II  1 
pair  and  2  serially  below,  with  1  anterior  lateral,  met.  II 
2-2.  $  like  $  except  that  it  lacks  the  anterior  lateral  on  tib. 

II. 

In  both  sexes  the  cephalothorax  is  dark  brown  with  a  thin 
covering  of  white  scales.  The  abdomen,  in  the  male,  is  bronze- 
brown  with  basal  and  two  oblique  bands  on  each  side,  of  irides¬ 
cent  white  scales.  In  the  female  the  ground  color  is  lighter,  not 
iridescent,  and  is  covered  with  whitish  scales  which  thicken  to 
form  bands  like  those  of  the  male,  but  less  distinct.  Down  the 
middle  is  a  pattern  of  indistinct  chevrons.  The  falces  and  cly- 
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pens  have  same  scattered  white  hairs,  longer  in  the  female  than 
in  the  male.  The  male  has  the  coxa,  trochanter  and  femur  of  the 
first  leg,  reddish ;  the  remainder  of  this  leg,  and  all  of  the  second 
and  third  are  light.  The  fourth  leg  is  reddish.  A  black  line 
is  seen  on  the  inner  face  of  the  patella  and  tibia  of  the  first,  on 
the  femur,  patella  and  tibia  in  the  second  and  third,  and  some¬ 
times  on  the  same  joints  in  the  fourth.  The  black  line  is  more 
distinct  in  some  specimens  than  in  others.  The  male  palpus  is 
red-brown.  In  our  original  example  of  this  species  the  jet- 
black  appearance  was  due  to  the  rubbing  off  of  the  white  scales. 
In  the  female  the  femur  of  the  first  is  brown,  and  the  other 
joints  of  this  leg  yellow  with  a  black  line  on  the  patella  and 
tibia.  The  second  and  third  legs  are  usually  light  yellow, 
sometimes  with  a  black  line  on  the  femur,  and  a  darkening  at 
the  distal  ends  of  the  joints.  The  fourth  leg  is  yellow,  much 
darkened  at  the  distal  ends  of  the  joints,  and  with  a  black  line 
at  the  outer  side  of  the  femur  and  tibia.  The  palpus  is  white. 

Rufipes  is  very  close  to  Bettini,  but  is  a  Mexican  species, 
probably  uncommon  in  the  United  States,  since  we  have  but  a 
single  example,  from  San  Antonio,  Texas.  The  male  may  be 
distinguished  by  the  greater  slenderness  of  the  legs,  especially 
the  first,  the  tibia  of  the  first  being  five  or  six  times  as  long  as 
wide,  while  in  Bettini  it  is  only  about  four  times  as  long;  and 
by  the  comparatively  dark  clypeus,  falces,  and  sides  of  the  ceph- 
alothorax,  these  parts  in  Bettini  being  thickly  covered  with  en¬ 
larged  white  scales,  which  cover  the  sides  beyond  the  second 
row  of  eyes.  In  the  females  the  epigynes  must  be  relied 
npon  to  distinguish  the  two  species. 

The  female  of  rufipes  is  not  Z.  strenuus,  which  was  confused 
with  it  by  R.O.P.  Cambridge  (Biol.  Cent.  Am.  Arachn.  Aran., 
XI,  p.  291).  Mr.  Cambridge  drew  the  epigynum  of  strenuus 
and  called  it  rufipes.  He  illustrates  the  male  of  rufipes  by  many 
drawings. 
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ZYGOBALLUS  SEXPUNCTATUS  H.  1844. 

Plate  LI,  fig.  11. 

1844.  Attus  sexpunctatus  H.  <$,  Jour.  Bost.  Soc.  Nat.  Hist.  IV. 

1875.  Attus  sexpunctatus  H.  Occ.  Pap.  Jour.  Bost.  Soc.  Nat.  Hist. 
II,  p.  54. 

1888.  Zygobaulus  sexpunctatus  P.  Wis.  Acad.  Sciences,  Arts  and 
Letters,  VII,  N.  A.  Att.,  p.  89. 

Length,  3  3-4.5  mm.,  $  3  mm.  Legs,  3  1423,  9  4123^ 
femur  I  enlarged.  Spines,  3  9  ,  tib.  I  3-3,  met.  I  2-2,  tib.  II 
one  pair  and  2  serially  below,  with  1  anterior  lateral ;  met. 
II  2-2.  All  the  spines  are  long.  The  spines  under  tib.  I  are 
in  regular  pairs  in  small  examples,  but  not  in  large  ones. 

The  cephalothorax  of  the  male  is  bronze-brown  with  the  front 
of  the  f alces,  the  clypeus,  and  the  sides  of’  the  cephalothorax  be¬ 
yond  the  second  row  of  eyes,  covered  with  white  scales.  There 
is  also  a  white  spot,  wider  than  long,  at  the  beginning  of  the 
thoracic  slope.  This  spot  is  not  found  in  Bettini,  which  it  other¬ 
wise  closely  resembles.  The  abdomen  is  of  a  darker  bronze 
than  Bettini,  with  the  same  basal  band  and  two  curved  trans¬ 
verse  bands  usually  broken  in  the  middle,  but  in  this  species  the 
black  behind  these  bands  is  stronger,  and,  in  the  typical  form,  it 
indents  the  front  transverse  band  so  as  to  cut  it  into  four  oblique 
white  bars,  and  also  encroaches  on  the  hinder  band  until  there 
are  left  two  similar  bars.  This  form  is  easily  distinguished 
from  Bettini.  When  these  characteristic  marks  are  not  present, 
or  when  the  abdomen  and  the  thoracic  spot  are  rubbed,  reliance 
must  be  placed  upon  the  palpus,  which  has  the  bulb  with  a  lon¬ 
gitudinal  division,  while  in  Bettini  it  is  transverse.  The  first 
leg  is  usually  red,  but  sometimes  this  color  is  confined  to  the  fe¬ 
mur,  the  other  joints  being  paler,  with  a  longitudinal  black  line. 
The  other  legs  are  yellowish,  sometimes  with  darkened  femora. 
In  this  latter  case  the  other  joints  show  a  variable  degree  of 
darkening. 

The  female,  to  judge  from  our  imperfect  specimens,  is  bronze- 
brown.  There  are  some  indistinct  white  scales  left  on  the  eye- 
region,  and  the  cephalothorax  has  a  marginal  white  band.  The 
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abdomen  has  a  basal  band  and  two  central  round  spots  made  of 
iridescent  white  scales,  and  further  back  are  some  indistinct 
whitish  chevrons.  The  cephalothorax  is  wider  in  proportion 
to  its  length  than  in  Bettini,  and  the  epigynum  is  distinct.  All 
the  femora  are  dark.  The  patella  and  tibia  of  the  first  are  yel¬ 
low  with  a  black  line,  while  the  metatarsus  and  tarsus  are  paler. 
The  other  joints  of  the  second  and  third  legs  are  light,  and  in 
the  fourth  they  are  light  with  dark  rings  at  the  distal  ends. 

Sexpunctatus  has  been  reported  only  from  the  southern  states ; 
.North  Carolina,  Florida,  Texas,  Louisiana,  and  Mississippi. 

AGOBARDUS  ANORMALIS  KEYS.  1885. 

Plate  XXXVIII,  fig.  8.  Plate  XLIX,  fig.  13. 

1885.  Agobardus  anormalis  Keys.,  Ver.  zool-bot.  Gesell.,  Wien,  VI, 
p.  519. 

1888.  Agobardus  anormalis  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters, 
VII,  N.  A.  Att.,  p.  90. 

Length,  $  $4.6  mm.  Legs,  S  1432,  $  4312,  first  pair  a 
little  the  stoutest.  Spines,  S  $  tibiae  I,  II  3-3  with  1  anterior 
and  1  posterior  lateral ;  pat.  II  1  anterior  lateral ;  met.  I,  II 
2-2  with  1  anterior  and  1  posterior  lateral. 

Cephalothorax  very  high  at  dorsal  eyes,  but,  in  front,  not 
higher  than  clypeus  and  lateral  eye,  on  account  of  the  steep  in¬ 
clination  of  the  cephalic  part.  Sides  nearly  parallel,  a  very 
little  dilated  in  the  middle,  vertical  in  front,  rounded  behind; 
thoracic  part  falling  steeply  from  dorsal  eyes.  Quadrangle  of 
eyes  occupying  one-half  of  cephalothorax,  twice  as  wide  as  long, 
equally  wide  in  front  and  behind.  First  row  of  eyes  much  bent; 
middle  eyes  subtouching;  lateral  a  little  more  than  one-half  as 
large,  separated  from  them  by  one-half  their  own  diameter. 
Eyes  of  second  row  a  very  little  nearer  lateral  than  dorsal  eyes. 
Dorsal  as  large  as  lateral  eyes,  equally  distant  from  each  other 
and  the  lateral  borders,  forming  a  row  as  wide  as  cephalothorax 
at  that  place.  Clypeus  one-fifth  as  high  as  middle  eyes.  Fal¬ 
xes  extending  to  inner  edges  of  lateral  eyes,  one  and  one-half 
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times  as  long  as  face,  inclined  backward,  a  little  diverging ;  fang 
weak.  Maxillae  slightly  diverging,  enlarged  and  rounded  at  ex¬ 
tremity.  Labium  one-half  as  long  as  maxillae,  as  wide  as  long. 
Sternum  nearly  as  wide  as  long,  oval,  projecting  between  anter¬ 
ior  coxae.  Anterior  coxae  separated  by  nearly  the  width  of  the 
labium.  Legs  of  the  first  pair  a  little  stoutest.  Femoral,  pat- 
ellary,  tibial  and  metatarsal  spines  on  the  four  pairs;  those  on 
metatarsi  of  the  fourth  extending  to  base. 

Cephalothorax  brown  with  a  lighter  central  longitudinal  band 
in  thoracic  part,  in  the  midst  of  which  is  a  spot  of  white  hairs ; 
the  eyes  are  placed  on  black  spots ;  the  anterior  part  of  the  ceph¬ 
alic  plate,  the  lower  sides,  and  the  clypeus  are  covered  with 
white  hairs ;  the  lower  margin  is  black.  Abdomen  brown,  with 
a  curved  white  basal  band  and  a  central  wide  white  longitudinal 
band  which  is  often  indistinct  in  the  anterior  part,  and  is  in¬ 
terrupted  behind  by  a  slender  brown  transverse  curved  band; 
this  middle  band  gives  off  on  either  side  two  short  white  spots 
which  are  longer  than  wide,  one  in  the  middle  of  the  first  half, 
the  other,  oblique,  just  in  front  of  the  spinnerets.  Venter  dark 
brown  or  black  with  a  white  band  behind  and  on  the  sides. 
Palpi  yellowish-brown  excepting  the  last  two  joints  which  are 
black,  with  black  hairs.  Falces,  mouthparts,  sternum,  coxse  and 
legs,  reddish  brown. 

United  States.  Several  examples. 

We  include  this  species,  since  it  was  described  by  Keyserling 
as  belonging  to  the  United  States,  although  Mr.  Banks  is  pro¬ 
bably  correct  in  thinking  that  it  is  from  the  West  Indies. 


BALLUS  C.  K.  1850. 

Type,  B.  depressus  Walck. 

1850.  Ballus  C.  K.,  Ueb.  Arachn.  Syst.,  V,  p.  68. 

1876.  Ballus  E.  S.,  Arachn.  de  France,  III,  p.  203. 

1888.  Ballus  P.,  Wis.,  Acad.  Sciences,  Arts  and  Letters,  VII,  N.  A.  At- 
tidae,  p.  87. 

1895.  Ballus  P.,  Occ.  Pap.  Nat.  Hist.  Soc.,  Wis.,  II,  3,  p.  166. 

1901.  Ballus  E.  S.,  Hist.  Nat.  des  Araign.,  2me.  Ed.,  II,  p.  485. 

1905.  Attidops  B.,  Am.  Nat.,  May  1905,  XXXIX,  p.  321. 
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Small  thick-set  spiders,  with  the  abdomen  not  much  larger 
than  the  cephalothorax. 

Cephalothorax  low,  flat,  slightly  dilated  behind  the  middle, 
with  sides  vertical  in  front  and  slightly  rounded  behind.  Thor¬ 
acic  part  truncated  and  hollowed  behind.  Eye-region  scarcely 
shorter  than  thoracic  part,  1-3  wider  than  long,  slightly  wider 
behind  than  in  front.  Front  eyes  touching,  in  a  straight  row; 
second  row  nearer  first  than  third ;  dorsal  eyes  as  large  as  lateral 
eyes  of  first  row,  further  from  each  other  than  from  lateral  bor¬ 
ders,  forming  a  row  as  wide  as  the  cephalothorax  at  that  place. 
Clypeus  high,  slanting  backward.  Ealces  parallel,  weak,  with 
two  or  more  teeth  on  the  lower  margin.  Labium  rounded,  wider 
than  long,  or  but  little  longer  than  wide.  Sternum  oval.  Abdo¬ 
men  small,  the  anterior  end  fitting  into  the  excavation  of  the 
cephalothorax. 

Mr.  Banks,  in  his  Glassification  of  the  Attidse,  makes  our 
Ballus  Youngii  the  type  of  his  genus  Attidops,  although  Youngii 
is  so  close  to  the  type  of  Ballus  (depressus)  that  Mr.  Emerton, 
in  a  letter  to  us,  has  suggested  that  it  may  be  identical.  We 
think  that  it  differs  enough  to  be  a  good  species,  but  it  clearly 
belongs  to  the  genus  Ballus,  and  hence  we  treat  Attidops  as  a 
synonym. 

BALLUS  YOUNGII  P.  1888. 

Plate  XLIX,  figs.  9— 9a.  Plate  LI,  figs.  13— 13a. 

VII,  N.  A.  Attidse,  p.  87. 

8  $  .  Length  2.8  mm.  Width  of  abdomen,  1.4  mm.  Legs 
4123,  first  and  second  pairs  stoutest. 

The  whole  abdomen  and  the  upper  surface  of  the  cephalo¬ 
thorax  are  black;  there  is  a  scanty  covering  of  short  yellow 
hairs,  which  thicken,  on  the  abdomen,  to  form  two  yellow  spots 
in  front,  and  three  transverse  bands  further  back.  The  other 
parts  are  brown,  the  legs  and  palpi  with  short  yellow  hairs. 

Col.  J.  J.  Young,  who  first  sent  us  this  species,  wrote  of  it  as 
follows :  “These  spiders  are  found  at  this  season  (ISTovember) 
under  the  bark  of  trees,  usually  hickory  and  sycamore.  You 
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will  note  that  the  general  color  of  the  spider  corresponds  with 
the  rusty  brown  of  the  under  side  of  the  bark  of  the  shag-bark 
hickory  when  first  pulled  off.  In  that  hibernating  locality  it 
covers  itself  with  a  thin  bluish  envelope.  The  spider  is  so 
nearly  of  the  bark  color,  and  so  small,  that  we  would  often  over¬ 
look  the  speck  in  the  center  of  the  envelope,  supposing  it  to  be 
merely  the  empty  tube  or  cell  of  some  young  spider.” 

Allegheny,  Pa,,  and  Pine  Lake,  Wisconsin. 

CHALCOSCIRTUS  MONTANUS  B.  1896. 

Plate  XLIII,  fig.  6. 

1896.  Icius  montanus  J1,  Canadian  Entomologist,  Vol.  28,  No.  3,  p.  62, 
“  S  2. 1-2.4  mm. ;  ceph.  long,  1  mm. ;  broad  6  mm.,  jet  black, 
shining,  almost  coppery,  extreme  tips  of  palpi,  tip  of  maxillae, 
a  spot  on  each  coxa  and  trochanter,  and  an  elongate  spot  on  the 
femur,  pale ;  the  tarsi  infuscated ;  pale  dots  on  legs  at  origin  of 
hairs.  Cephalothorax  long,  moderately  low,  nearly  flat,  sides 
almost  parallel.  Eye-region  one-third  broader  than  long,  occu¬ 
pying  not  much  over  one-third  of  the  cephalothorax ;  a  trifle 
broader  in  front  than  behind ;  eyes  of  second  row  full  as  close  to 
the  dorsal  eyes  as  to  the  lateral  eyes ;  A.  M.  E.  large,  distinctly 
separated,  plainly  farther  from  the  S'.  E.  Sternum  one-fourth 
longer  than  broad,  broadest  in  middle,  pointed  behind,  truncate 
in  front ;  coxae  I  separated  by  full  width  of  lip ;  legs  short, 
fourth  pair  longest,  femora  I  thicker  than  others ;  only  a  few  in¬ 
distinct  spines,  those  on  metatarsi  IV,  are  at  apex.  Abdomen 
barely  wider  than  cephalothorax  and  but  little  longer,  pointed 
behind.  Body  and  legs  clothed  with  scattered  black  hairs.  The 
male  palpi  short,  the  tibia  with  a  short  process  on  the  outer  side, 
twice  as  long  as  wide,  and  appressed  to  the  tarsus  so  as  to  be 
hardly  visible  except  in  side  view,  palpal  organ  very  large,  with 
the  lower  part  full  and  extended  over  the  base  of  the  tibia ;  on 
the  outer  side  near  tip  is  a  crescent-shaped  yellowish  mark ;  the 
bulb  is  small  and  on  one  side,  and  is  tipped  with  a  minute 
spine-like  tube.” 

One  2  Mt.  Washington,  N.  H. 
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We  copy  Mr.  Banks’  description,  making  it  include  the  gen¬ 
eric  as  well  as  the  specific  characters.  He  writes  us  that  the 
spinal  armature  is  as  follows  :  tibia  I  2  below,  1  near  base,  1 
beyond  middle;  metatarsi  2  pairs  below  (long),  1  close  to  base, 
1  toward  tip. 

Mr.  Emerton  has  sent  us  a  male,  also  from  Mt.  Washington. 
There  is  no  tooth  on  the  lower  margin  of  the  falx. 

NEON  E.  S.  1876. 

Type,  Salticus  reticulatus  Blackwall. 

1876.  Neon  E.  S.,  Ar.  Fr.,  Ill,  p.  208. 

1888.  Neon  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N.  A.  At¬ 
tidae,  p.  88. 

1891.  Neon  E.,  Trans.  Conn.  Acad.,  VIII,  New  England  Attidae,  p.  22. 
1895.  Neon  P.,  Occ.  Pap.  Nat.  Hist.  Soc.,  Wis.  II,  3,  p.  174. 

1895,  Icius  B.  (obliquus),  Can.  Ent.,  p.  78. 

1901.  Neon  E.  S.,  Hist.  Nat.  des  Araign.,  2me  Ed.,  II,  p.  577. 

1905.  Neon  B„  Am.  Nat.,  XXXIX,  p.  321. 

Very  small  spiders. 

Cephalothorax  high,  a  little  longer  than  wide,  sides  nearly 
parallel,  slanting  inward  in  cephalic  part,  outward  in  thoracic. 
Cephalic  part  inclined,  thoracic  nearly  level  for  a  very  short  dis¬ 
tance,  then  falling  abruptly.  Eye-region  scarcely  1-5  wider 
than  long,  equally  wide  in  front  and  behind  (at  least  in  Nellii), 
occupying  more  than  half  the  cephalothorax.  Front  eyes  close 
together  in  a  straight  row,  the  middle  less  than  twice  as  large  as 
the  lateral.  Second  row  about  halfway  between  the  others. 
Dorsal  eyes  very  large,  forming  a  row  as  wide  as  the  cephalo¬ 
thorax.  Sternum  truncated  in  front.  Front  coxae  separated 
by  more  than  the  width  of  the  labium,  which  is  wider  than  long. 
Falx  with  a  single  tooth  on  the  lower  margin. 

NEON  NELLI  I  P.  1888. 

Plate  L,  figs.  5 — 5b. 

1888.  Neon  nellii  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N.  A. 
Attidae,  p.  88. 

1891.  Neon  nellii  E.,  Trans.  Conn.  Acad.,  VIII,  New  England  Attidae, 

p.  22. 
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1895.  Neon  nellii  P.,  Occ.  Pap.  Nat.  Hist.  Soc.,  Wis.,  II,  3,  p.  175. 

1895.  Neon  nellii  B.,  Jour.  N.  Y.  Ent.  Soc.,  Ill,  2,  p.  92. 

1895.  Icius  obliiQuu s  B.,  Can.  Ent.,  p.  98. 

Length,  2.5  mm.  Legs,  $  1432,  $  4132,  first  pair  a  little 
the  stoutest,  spines  very  long,  three  pairs  under  the  first  tibia, 
two  serially  under  the  second  tibia,  and  two  pairs  under  the  first 
and  second  metatarsi. 

The  male  cephalothorax  is  brown,  darkening  toward  the  front 
end.  In  the  female  there  is  a  black  band  across  the  front  and 
running  back  on  the  sides  of  the  eye-region,  while  the  rest  of  the 
cephalic  plate  is  white  except  for  two  short  dark  lines  which  end 
in  small  black  spots,  in  front  of  the  middle.  The  thoracic  part 
is  brown.  The  abdomen  has  a  pale  ground  covered  with  brown 
mottlings,  which  form  a  herring-bone  stripe  down  the  middle. 
The  legs  are  brown  except  the  proximal  joints  of  the  posterior 
three  pairs,  which  are  pale.  They  are  marked  with  darker  lines 
and  spots,  and  the  first  pair  is  much  the  darkest.  The  palpi  and 
underparts  are  pale  in  the  female,  dark  brown,  sometimes  black, 
in  the  male. 

Mr.  Banks  has  this  species  from  Long  Island,  1ST.  Y.,  and  he 
also  describes  it  under  the  name  Icius  obliquus,  from  Olympia, 
Washington.  We  have  it  from  the  Canadian  Rockies  and  from 
Pennsylvania,  and  Mr.  Emerton  says  that  it  is  common  in  Yew 
England.  He  also  reports  it  from  near  Ottawa,  Canada. 

AGASSA  E.  S.  1901. 

Type,  Attus  cyaneus  H.  (georgiana  E.  S.) 

1845.  Attus  H.  (cyaneus),  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1848.  Maevia  C.  K.,  probably,  (chrysea),  Die  Arachn.,  XIV,  p.  83. 
1875.  Attus  H.  (cyaneus)  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  69. 
1885.  Homalattus  Keys.  Ver,  zool-bot.  Gesel.  in  Wien,  VI,  p.  515. 

1888.  Homalattus  P.,  Wis.  Acad.  Sci.,  Arts  and  Letters,  VII,  N.  A. 
Att.,  p.  85. 

1895.  Rhene  P.  (cyaneus),  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  3,  p.  161. 
1901.  Agassa  E.  SL,  Hist.  Nat.  des  Araign.,  2me  Ed.,  II,  p.  643. 

1905.  Homalattus  B.,  Am.  Nat.  XXXIX,  p.  320. 

Cephalothorax  moderately  high,  short,  about  as  wide  as  long, 
flat  above,  and  hollowed  behind  to  receive  the  abdomen.  Thor- 
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acic  part  falling  steeply,  overlapped,  behind,  by  abdomen.  Ce¬ 
phalic  part  occupying  2-3  of  cephalothorax.  Eye-region  much 
wider  behind  than  in  front,  1-3  wider  (behind)  than  long.  Front 
eyes  close  together  in  a  slightly  curved  row,  the  middle  less  than 
twice  as  large  as  the  lateral.  Second  row  much  nearer  the  first 
than  the  third,  which  is  about  as  wide  as  cephalothorax.  Falces 
short,  vertical,  with  a  single  long  tooth  on  lower  margin.  Stern¬ 
um  about  as  wide  as  long,  narrowed  in  front.  Anterior  coxae 
separated  by  width  of  labium,  which  is  about  as  wide  as  long. 
Abdomen  truncated  in  front. 

AG  AS®  A  CYANEA  H.  1845. 

Plate  XLIX,  figs.  12 — 12a.  Plate  LI,  figs.  9 — 9b. 

1845.  Attus  cyaneus  H.,  Jour.  Bost.  Soc.  Nat.  Hist.,  V. 

1848.  Maevia  cheysea  C.  K.  (probably),  Die  Arachn.  XIV,  p.  83. 

1875.  Attus  cyaneus  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  69. 

1885.  Homalattus  septentrionalis  Keys,  Ver.  zool-bot.  Gesel.,  VI, 
p.  515. 

1888.  Homalattus  cyaneus  P.,  Wis.  Acad.  Sci.  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  85. 

1895.  Rhene  cyanea  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  3,  p.  161. 
1901.  Agassa  Georgian  a  E.  S.,  Hist.  Nat.  des  Araign.,  2me  Ed.,  II, 
p.  643. 

Small,  beetle-like,  coppery-green  spiders,  with  the  cephalothor¬ 
ax  fitting  over  the  abdomen. 

Length,  $  4.8  mm.;  $  4.6  mm.  Legs,  S  1432,  9  4132, 
first  pair  stoutest  in  both  sexes.  Tibia  of  first  with  one  spine 
below ;  metatarsus  with  two  pairs. 

The  whole  spider  is  covered  with  green  metallic  scales,  which 
have  a  coppery  iridescence.  There  is  a  narrow,  yellowish-white 
line  around  the  front  end  of  the  abdomen.  The  legs  have  a 
scattering  of  metallic  scales.  The  first  pair  is  dark  with  light 
tarsi,  the  others  are  lighter  with  the  tarsi  and  the  proximal  ends 
of  the  metatarsi  white.  The  scales  are  easily  rubbed  off,  leav¬ 
ing  the  body  blaok. 

Homalattus  septentrionalis  K.  and  Agassa.  georgiana  E.  S. 
were  both  sent  to  us  by  their  authors,  so  that  we  are  sure  of 
their  identity  with  cyanea. 
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This  species  is  reported  from  New  York,  Pennsylvania,  Mas¬ 
sachusetts,  North  Carolina,  Georgia,  Alabama,  Florida,  New 
Mexico,  Iowa  and  Nebraska. 

Cyanaea  might  easily  be  confused  with  Sassacus  Papenhoei, 
but  the  shape  of  the  celphalothorax  is  different,  being  more 
narrowed  behind  in  Papenhoei.  It  also  lacks  the  white  band 
on  the  cephalothorax  found  in  that  species  and  the  metatarsi 
are  not  so  light. 

SASSACUS  P.  1895. 

Type,  Sassacus  papenhoei  P. 

1888.  Eris  P.  (barbipes),  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII, 
N.  A.  Att.,  p.  55. 

1895.  Sassacus  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  3,  p.  176. 

1901.  Sassacus  E.  S.,  Hist.  Nat.  Araign.,  2me  Ed.,  II,  p.  631. 

1901.  Ashtabula  F.  O.  P.  C.  (nigricans),  Biol.  Cent.  Am.,  Aracbn., 
Aran.,  II,  p.  257. 

Cephalothorax  rather  high,  longer  than  wide,  growing  wider 
from  first  row  of  eyes  to  middle  of  thoracic  part.  Cephalic  part 
flat,  or  slightly  inclined,  thoracic  falling  very  little  at  first,  and 
then  more  steeply,  especially  in  male.  Eye-region  occupying 
1-2  of  cephalothorax,  wider  behind  than  in  front,  1-3  wider  than 
long.  Front  eyes  in  a  straight  row,  middle  twice  as  large  as 
lateral.  Second  row  nearer  first  than  third.  Third  row  not  quite 
so  wide  as  cephalothorax.  Sternum,  in  type  species,  narrow 
in  front,  with  coxae  near  together  and  labium  as  wide  as  long. 

We  include  barbipes  (Eris  barbipes  P.),  which  Cambridge 
put  into  Ashtabula,  in  this  genus  although  it  does  not  entirely 
agree  with  the  type.  The  cephalothorax  is  longer  and  less 
rounded,  the  spines  are  different,  the  coxae  are  widely  separated, 
the  labium  is  longer  than  wide,  and  the  sternum  is  slightly  trun¬ 
cated. 

The  falces  have  a  single  tooth  below  in  both  species,  and  in  the 
males  they  usually  project  obliquely  forward,  but  while  Papen¬ 
hoei  has  the  fang  very  long,  with  a  double  curve,  in  barbipes  it 
is  of  the  ordinary  shape,  but  stronger  than  usual. 
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SASSACUS  PAPENHOEI  P.  1895. 

Plate  XLIX,  figs.  11— 11c. 

1895.  Sassacu.  PAPENHOEI  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  II,  3,  p. 
177. 

Length,  8  4.7  mm.,  9  5.5  mm.  Legs,  8  1423,  first  plainly 
longest  and  stoutest,  with  enlarged  femur;  9  1423,  first  not 
much  longer  than  fourth,  but  stouter  than  in  8  .  Spines,  8  9 
tib.  I  2-2  at  distal  end  (rarely  a  fifth  spine  below,  further 
back),  met,  I  2-2. 

There  is  a  marked  difference  between  the  two  sexes  in  the 

shape  of  the  cephalothorax.  While  in  the  male  the  anterior 
thoracic  part  is  flat,  and  is  on  a  level  with  the  cephalic,  and  the 
posterior  slope  abrupt,  in  the  female,  the  thoracic  part  rounds 
off  gently  from  the  dorsal  eyes  to  the  posterior  border.  The  fal- 
ces  are  vertical;  the  lip  as  wide  as  long,  and  the  sternum  is 
small  and  oval. 

The  coloring  is  very  brilliant.  The  upper  surface  of  the  ce¬ 
phalothorax  and  the  upper  and  under  surfaces  of  the  abdomen 
are  covered  with  iridescent  scales,  the  prevailing  colors  of  which 
are  pink  and  gold.  The  upper  sides  of  the  cephalothorax  are 
covered  with  iridescent  scales,  which  are  white  with  greenish 
reflections.  The  clypeus  and  lower  sides  have  snow-white  bands, 
which  are  pale  yellow  in  the  four  pairs.  At  the  union  of  these 
two  joints  is  a  black  ring  and  the  tarsi  are  tipped  with  black. 
The  palpi  are  pale  brown  in  the  female,  and  dark  brown  in  the 
male,  and  are  covered  with  white  hairs. 

We  have  this  species  from  Kansas,  Arizona,  Kew  Mexico, 
Texas  and  California. 

SASSACUS  BARBIPES  P.  1888. 

Plate  L,  figs.  6 — 6a. 

1888.  Eris  barpipes  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N. 
A.  Att.  p.  55. 

1901.  Ashtabula  nigricans  F.  O.  P.  C.,  Biol.  Cent.  Am.,  Arach.,  Aran. 
II,  p.  257. 

Length,  8  4.5-5. 5  mm.,  9  6. 8-8. 5  mm.  Legs,  8  1423,  9, 
4123,  first  legs  much  the  stoutest,  especially  the  tibia,  the  9  he- 
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ing  thicker  than  the  $ .  Spines,  5  9,1  tib.  3-3,  on  distal 
half,  II  tib.  1-1  and  1.1,  below ;  I  and  II  met.,  2-2. 

The  lip  is  plainly  longer  than  wide  and  longer  in  the  female 
than  in  the  male.  Sternum  oval,  truncated  in  front;  coxse 
separated  by  the  width  of  the  lip.  The  color  is  similar  in 
the  two  sexes.  The  body  is  black,  the  cephalothorax  is  covered 
dorsally  over  the  cephalic  plate  and  the  anterior  thoracic  part, 
with  green  and  copper-colored  iridescent  scales ;  there  is  a  very 
narrow  white  line  around  the  lower  margin.  Abdomen  covered 
with  iridescent  green  scales  and  there  is  a  white  basal  band. 
Femur  of  palpus  dark,  other  joints  yellow,  with  metallic  scales. 
In  some  males  all  the  joints  are  darkish  brown.  The  first 
leg  is  dark,  except  the  last  two  joints  which  are  yellow;  there  is 
a  fringe  of  short  thick  hairs  under  the  tibia;  there  are  white 
scales  on  the  inner  face  of  the  femur  and  bunches  of  white  hairs 
on  the  distal  end  of  the  femur  and  proximal  part  of  patella ;  the 
metatarsus  is  as  long  as  the  tibia.  The  other  legs  have  the  fe¬ 
mora  dark;  the  other  joints  vary  from  yellow  to  brown  in  dif¬ 
ferent  specimens,  and  have  white  and  dark  longitudinal  lines 
running  nearly  to  the  ends  of  the  legs.  In  large  males  the  first 
leg  is  unusually  long,  both  the  patella  and  tibia  being  elongated. 

This  species  was  first  described  from  specimens  from  Mexico. 
Recently  we  have  obtained  others,  well  preserved  and  of  both 
sexes,  from  Guadalajara,  Mexico,  and  California.  Cambridge 
reports  it  from  Leapa,  Mexico,  and  Guatemala. 

SIDUSA  BOREALIS  B.  1904. 

Plate  XLVII,  fig.  10. 

1904.  Sidusa  borealis  g  B.,  Jour.  N.  Y.  Entom.  Soc.  XII,  p.  116. 

“Eye-region  black,  concave  behind,  thoracic  part  pale  reddish 
brown,  darker  on  posterior  part;  clypeus  brown ;  mandibles 
brown ;  legs  yellowish-brown ;  leg  I  rather  darker,  and  all  fe¬ 
mora  darker  than  other  joints,  no  bands.  Abdomen  black  at 
extreme  base,  then  a  curved  transverse  whitish  band  (not  very 
clear)  ;  behind  in  the  middle  is  a  broad  pale  stripe  to  tip  (not 
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very  distinct) ;  and  on  each  side  is  a  broad  black  stripe  contain¬ 
ing  two  white  dots,  one  behind  middle,  and  the  other  (smaller) 
close  to  tip.  Sternum  and  venter  pale.  Abdomen  pointed  at 
tip  not  depressed.  A  row  of  bristles  over  first  eye-row.  Leg 
I  not  much  thickened,  tibia  I  fully  three  times  as  long  as 
broad ;  all  legs  with  many  stout  spines,  as  in  the  genus  ;x  male 
palpi  very  slender,  the  tibia  longer  than  tarsus,  and  clothed  with 
long  white  hair,  tarsus  on  outside  with  black  hair;  palpal  or¬ 
gan  simple;  a  short  spur  at  tip  of  tibia.  Length,  5-6  mm. 
Two  males,  one  from  Ithaca,  bf.  Y.,  the  other  from  Falls  Church, 
Va.” 

We  have  copied  Mr.  Banks  description;  he  writes  to  us  that 
this  species  has  “one  simple  distinct  tooth  back  of  falx-claw.” 

SIDUSA  ARIZONENSIS  B.  1904. 

1904.  SIdusa  arizonensis  J  B.,  Journ.  N.  Y.  Entom.  Soc.  XII,  p.  116. 

“Cephalothorax  dark  brown,  scarcely  paler  behind,  clothed 
with  white  and  black  hairs,  a  row  of  white  over  first  eye-row, 
more  golden  below  dorsal  eyes.  Abdomen  black,  with  white  and 
black  appressed  hairs,  more  golden  around  base.  Legs  pale  yel¬ 
lowish,  blackish  at  bases  and  tips  of  joint.  Sternum  pale  brown¬ 
ish;  venter  whitish,  unmarked.  Cephalothorax  about  one  and 
one-half  as  long  as  broad,  broadest  in  middle,  not  depressed ;  eye- 
region  one-third  broader  than  long,  a  little  broader  in  front  than 
behind.  Abdomen  longer  than  cephalothorax,  about  one  and  two- 
thirds  as  long  as  broad,  not  depressed.  Leg  I  not  much  thickened ; 
spines  as  in  the  genus1.  Epigynum  shows  two  large  contiguous 
nearly  circular  cavities,  in  the  inner  basal  part  of  each  is  a 
rounded  reddish  elevation. 

Length,  5  mm.”  One  female  from  Arizona. 

We  have  copied  Mr.  Banks  description.  “One  simple  dis¬ 
tinct  tooth  back  of  falx-claw.” 


1  Tibia  II  3-3 


Peckham — Revision  of  the  Attidce  of  North  America.  595 

LYSSOMANES  HENTZ.  1844. 

Type,  Attus  viridis  Walck. 

1837.  Attus  walck.  Hist.  Nat.  des  Insects  Apteres,  T.  I,  p.  469  (in 
part). 

1844.  Lyssomanes  Hentz,  Journal  Boston  Soc.  Nat.  Hist.,  Vol.  4,  p. 
388. 

1875.  Lyssomanes  Hentz,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  48. 
1888.  Lyssomanes  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N. 
A.  Attidse,  p.  97. 

1888.  Lyssomanes  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  p. 
226. 

1896.  Lyssomanes  P.,  Occ.  Pap.  Nat.  Hist.  Soc.  Wis.,  Vol.  Ill,  No.  1, 
p.  97. 

1900.  Lyssomanes  F.  O.  P.  C.,  Biol.  Centr.  Amer.,  Arachn.,  Aran.,  Vol. 

II,  p.  179. 

1901.  Lyssomanes  Simon,  Hist.  Nat.  des  Araign.,  2me  Ed.,  2,  p.  398. 
1905.  Lyssomanes  Banks,  Amer.  Nat.,  vol.  XXXIX,  p.  320. 

Cephalothorax  moderately  high,  longer  than  wide.  Eyes  in 
four  transverse  rows  of  two  each.  Eyes  of  first  close  together, 
from  two  to  three  times  as  large  as  those  of  second  row,  occupy¬ 
ing  the  entire  face.  Second  row  just  behind  first  and  about  as 
wide.  Third  row  composed  of  very  small  eyes  and  nearer  the 
second  than  the  fourth  row;  narrower  than  the  second  and  wider 
than  the  fourth  row.  Eyes  of  the  fourth  row  about  as  large  as 
those  of  the  second  and  nearer  together.  Quadrangle  formed  by 
second  and  fourth  rows  as  wide  as  long,  or  slightly  wider. 

Sternum  heart-shaped ;  about  equally  long  and  wide.  Legs 
long  and  slender. 

LYSSOMANES  VIRIDIS  |^ALOK.  1837. 

1837.  Attus  viridis  Walck.,  Hist.  Nat.  des  Insectes  Apteres,  T.  1,  p. 

469. 

1844.  Lyssomanes  viridis  H.,  Journal  Boston  Soc.  Nat.  Hist.,  Vol.  IV, 
p.  388. 

1875.  Lyssomanes  viridis  H.,  Occ.  Pap.  Bost.  Soc.  Nat.  Hist.,  II,  p.  49. 
1888.  Lyssomanes  P.,  Wis.  Acad.  Sciences,  Arts  and  Letters,  VII,  N. 
A.  Attidae,  p.  97. 

1888.  Lyssomanes  viridis  P.,  ibid.,  p.  228. 

\ 

Length  S  6.5  mm.,  9  8  mm.  Legs,  $  9  1234,  long  and 
slender. 

40— S.  &  A. 
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In  life  the  color  is  tender  grass-green,  turning  to  yellow  in  al¬ 
cohol.  Cephalothorax  with  a  slender,  central,  dark,  longitu¬ 
dinal  line  on  the  thoracic  part.  Eyes  of  second  and  third  rows 
on  black  tubercles.  Abdomen  with  six  black  dots  (sometimes 
wanting)  arranged  in  two  longitudinal  rows.  There  are  some 
orange-colored  hairs  around  the  anterior  eyes,  and  in  the  male 
the  falces  are  reddish  in  front. 

North  and  South  Carolina,  Hentz;  Florida,  Banks;  in  our 
collection  from  Alabama,  Louisiana  and  Texas. 
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EXPLANATION  OF  PLATE  XXIX. 

Fig.  1,  Phidippus  variegatus,  male  X  3. 

Fig.  2,  P.  audax,  female  X  4;  2a,  male  palpus;  2b,  patella  and  tibia 
of  male  palpus. 

Fig.  3,  P.  Howardii,  male  X  4. 

Fig.  4,  P.  McCookii,  male  X  4;  4a,  epigynum;  4b  and  4c,  male  palpus. 
Fig.  5,  P.  cardinalis,  epigynum;  5a  and  5b,  palpus  of  male. 

Fig.  6,  P.  Whitmanii,  male  X  2^;  6a,  epigynum;  6b,  palpus. 

Fig.  7,  P.  opifex,  epigynum;  7a  and  7b,  male  palpus. 

Fig.  8,  P.  pius,  epigynum;  8a,  male  palpus;  8b,  patella  and  tibia  of 
male  palpus. 


Trans.  Wis.  Acad.,  Yol.  XVI. 


Plate  XXIX. 
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EXPLANATION  OF  PLATE  XXX. 

Fig.  1,  Phidippus  clarus,  female  X  4;  la,  male  X  4;  lb,  female  nearly 
full  grown;  lc,  young;  Id,  young  soon  after  leaving  coc- 
coon;  le,  If,  varieties  of  epigynum;  lg,  immature  epigy- 
num;  lh,  li,  male  palpus;  lj,  mouthparts  of  male. 

Fig.  2,  P.  insolens,  male  X  3;  2a,  2b,  varieties  of  epigynum;  2c,  2d, 
male  palpus. 

Fig.  3,  P.  insignarius,  male  X  3;  3a,  3b,  3c,  male  palpus. 

Fig.  4,  P.  arizonensis,  male  palpus. 

Fig.  5,  P.  farneus,  epigynum. 


Trans.  Wis.  Acad.,  Vol.  XVI. 


Plate  XXX. 


PLATE  XXXI. 
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EXPLANATION  OF  PLATE  XXXI. 

Fig.  1,  la,  Phidippus  Johnsonii,  varieties  of  female  abdomen  X  3; 

lb,  lc,  Id,  le,  varieties  of  epigynum;  If,  lg,  lh,  li,  male 
palpus;  lj,  diagram  of  tibia  of  palpus  showing  apophysis. 

Fig.  2,  P.  formosus,  female  abdomen;  2a,  2b,  male  palpus;  2c,  diagram 
of  tibia  of  palpus  showing  apophysis. 

Fig.  3,  P.  californicus,  male  X  3;  3a,  another  male;  3b,  young  female 
X  3;  3c,  3d,  male  palpus;  3e,  mouthparts  of  male. 

Fig.  4,  P.  ardens,  female  X  3;  4a,  epigynum;  4b,  male  palpus. 

Fig.  5,  P.  princeps,  epigynum. 


Trans.  Wis.  Acad.,  Yol.  XVI 


Plate  XXXI. 


PLATE  XXXII. 
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EXPLANATION  OF  PLATE  XXXII. 

Fig.  1,  Phidippus  Tyrrellii,  male  X  3;  la,  lb,  male  palpus. 

Fig.  2,  P.  montivagus  (probably  female  of  Tyrrellii)  X  3;  2a,  epigy- 
num. 

Fig.  3,  P.  brunneus,  epigynum;  3a,  3b,  male  palpus. 

Fig.  4,  P.  comatus,  female  X  3;  4a,  epigynum. 

Fig.  5,  P.  mineatus,  female  X  2;  5a,  epigynum. 

Fig.  6,  P.  carolinensis,  female  X  3;  6a,  male  X  3;  6b,  face  of  female; 
6c,  face  of  male;  6d,  epigynum;  6e,  male  palpus. 


Trans.  Wis.  Acad.,  Yol.  XVI. 


Plate  XXXII. 


PLATE  XXXIII. 
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EXPLANATION  OF  PLATE  XXXIII. 

Fig.  1,  Phidippus  coccineus,  male  X  4;  la,  epigynum;  lb,  face  and 
first  leg  of  male;  lc,  first  leg  of  male  from  below. 

Fig.  2,  P.  femoratus,  male  X  4;  2a,  female  X  4;  2b,  epigynum;  2c,  face 
and  first  leg  of  male;  2d,  first  leg  of  male  from  below. 

Fig.  3,  P.  Putnamii,  face  of  male  X  5;  3a,  first  leg  of  male  from  in 
front;  3b,  first  leg  of  male  from  below. 


Trans.  Wis.  Acad.,  Yol.  XVI. 


Plate  XXXIII. 


PLATE  XXXIV. 


608  Wisconsin  Academy  of  Sciences ,  Arts  and  Letters. 


EXPLANATION  OF  PLATE  XXXIV. 

Fig.  1,  la,  Phidippus  coccineus,  male  palpus. 

Fig.  2,  2a,  P.  femoratus,  male  palpus. 

Fig.  3,  3a,  P.  Putnamii,  male  palpus. 

Fig.  4,  P.  octopunctatus,  male  palpus. 

Fig.  5,  P.  purpuratus,  female  X  4;  5a,  5b,  male  palpus;  5c,  epigynum; 

5d,  posterior  notch  of  epigynum  of  another  female. 

Fig.  6,  P.  otiosus,  male  X  3;  6a.  female  X  3;  6b,  abdomen  of  another 
female  X  2;  6c,  6d,  male  palpus;  6e,  6f,  varieties  of  epigy¬ 
num. 

Fig.  7,  P.  Rauterbergii,  female  X  2;  7a,  epigynum. 


Trans.  Wis.  Acad.,  Yol.  XVI. 


Plate  XXXIV. 


PLATE  XXXV. 
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EXPLANATION  OF  PLATE  XXXV. 

Fig.  1,  Phidippus  mystaceus,  female  X  3;  la,  epigynum. 

Fig.  2,  P.  pruinosus,  female  X  4;  2a,  epigynum. 

Fig.  3,  P.  obscurus,  epigynum. 

Fig.  4,  P.  basalis,  female  X  4;  4a,  epigynum. 

Fig.  5,  P.  Workmanii,  female  X  3;  5a.  epigynum. 

Fig.  6,  P.  texanus,  abdomen  of  female  life  size;  6a,  epigynum. 

Fig.  7,  Parnaeus  fartilis,  epigynum. 

Fig.  8,  Thiodina  puerpera,  male  X  6;  8a,  epigynum;  8b,  8c,  8d,  male 
palpus. 

Fig.  9,  Thiodina  sylvana,  male  X  6;  9a,  epigynum;  9b,  9c,  9d,  male 
palpus;  9e,  tibia  of  first  leg  from  below,  showing  bulbous 
hairs  (after  Cambridge). 

Fig.  10,  10a,  Escambia  conspecta,  male  palpus. 


V 
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Plate  XXXV. 


PLATE  XXXVI, 
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EXPLANATION  OF  PLATE  XXXVI. 


Fig.  1,  Dendryphantes  aeneolus,  female  X  5;  la,  inside  of  left  falx  of 
male;  lb,  epigynum. 

Fig.  2,  D.  canadensis,  female,  x  5;  2a,  female  abdomen  from  below; 
2b,  epigynum;  2c,  2d,  male  palpus. 

Fig.  3,  D.  castaneus,  female  X  5;  3a,  female  abdomen  from  below;  3b, 
epigynum;  3c,  3d,  male  palpus. 

Fig.  4,  D.  capitatus,  light  variety,  female  X  4;  4a,  epigynum;  4b,  4c, 
male  palpus. 

Fig.  5,  D.  californicus,  female  X  6;  5a,  male  X  6;  5b,  epigynum;  5c, 
male  palpus;  5d,  tibia  of  male  palpus. 

Fig.  6,  D.  versicolor,  female  X  6;  6a,  epigynum. 

Fig.  7,  D.  arizonensis,  male  palpus. 


Trans.  Wis.  Acad.,  Yol.  XVI.  Plate  XXXVI. 


PLATE  XXX VIE 
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EXPLANATION  OF  PLATE  XXXVII. 

Fig.  1,  Dendryphantes  militaris,  male  X  6;  la,  rubbed  male  X  4; 

ib,  female  X  4;  lc,  Id,  male  palpus;  le,  falx  of  male,  up¬ 
per  side;  If,  falx  of  male,  under  side. 

Fig.  2,  D.  imperialis,  female  X  6;  2a,  epigynum;  2b,  face  and  falces 
of  male;  2c, .male  palpus;  2d,  patella  and  tibia  of  male 
palpus. 

Fig.  3,  D.  limbatus,  epigynum. 

Fig.  4,  4a,  D.  montanus,  epigynes;  4b,  4c,  male  palpus. 

Fig.  5,  D.  floridanus,  epigynum. 

Fig.  6,  D.  Harfordii,  male  palpus;  6a,  6b,  epigynes. 

Fig.  7,  D.  glaciates,  epigynum;  7a,  7b,  male  palpus. 

Fig.  8,  D.  flavus,  mouthparts  and  falces  of  female;  8a,  epigynum. 

Fig.  9,  D.  pervagus,  female  X  6;  9a,  epigynum. 


i 
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Plate  XXXVII.. 


PLATE  XXXVIII. 
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EXPLANATION  OF  PLATE  XXXVIII. 

Fig.  1,  Dendryphantes  flavus,  abdomen  of  female  X  2. 

Fig.  2,  2a,  D.  neomexicanus,  male  palpus. 

Fig.  3,  D.  flavipedes,  male  X  8;  3a,  female  X  12;  3b,  epigynum;  3c 
male  palpus. 

Fig.  4,  D.  Harfordii,  abdomen  of  male  X  2. 

Fig.  5,  D.  capitatus,  female  of  dark  variety,  X  5;  5a,  male  X  5. 

Fig.  6,  6a,  D.  seneolus,  male  palpus. 

Fig.  8,  Agobardus  anormalis,  abdomen  of  female  X  2 y2. 

Fig.  9.  Stoides  aurata,  abdomen  of  female  X  2. 


PLATE  XXXIX. 
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EXPLANATION  OF  PLATE  XXXIX. 

Fig.  x.  Marpissa  undata,  epigynum;  la,  male  palpus. 

Fig.  2,  M.  californica,  epigynum;  2a,  male  palpus. 

Fig.  3,  M.  melanognatha,  male  palpus;  3a,  epigynum. 

Fig.  4,  Menemerus  vittatus,  female  under  alcohol,  X  4;  4a,  epigynum. 
Fig.  5,  Metacyrba  tseniola,  epigynum;  5a,  male  palpus. 

Fig.  6,  Hyctia  robusta,  female  under  alcohol,  X  4. 

Fig.  7,  Hyctia  Pikei,  female  X  8;  7a,  male  palpus;  7b,  epigynum. 

Fig.  8,  Hyctia  bina,  female  X  4;  8a,  male  X  4;  8b,  8c,  male  palpus; 
8d,  epigynum. 

Fig.  9,  Onondaga  lineata,  female  X  4;  9a,  end  of  falx;  9b,  epigynum; 

9c,  9d,  male  palpus;  9e,  male  X  6. 

Fig.  10,  Pseudicius  piraticus,  female  X  5;  10a,  10b,  male  palpus. 

Fig.  11,  Pseudicius  siticulosus,  female  X  6;  11a,  epigynum. 


Trans.  Wis.  Acad.,  Yol.  XVI. 


Plate  XXXIX 


PLATE  XL. 
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EXPLANATION  OF  PLATE  XL. 

Fig.  1,  Marpissa  undata,  abdomen  of  female  X  2. 

Fig.  2,  M.  californica,  abdomen  of  female  X  2. 

Fig.  3,  M.  melanognatha,  abdomen  of  male  X  2;  3a,  abdomen  of  female 
X  2. 

Fig.  4,  Metacyrba  tseinola,  abdomen  of  female  X  2. 

Fig.  5,  5a,  Pseudicius  monticolus,  male  palpus. 

Fig.  6,  6a,  Icius  sexmaculatus,  male  palpus. 

Fig.  7,  Icius  formicarius,  epigynum;  7a,  male  palpus. 

Fig.  8,  Hyctia  Pikei,  abdomen  of  male  X  2;  8a,  face  and  falces  of  fe¬ 
male;  8b,  profile  of  cephalothorax. 

Fig.  9,  Marcbena  sissonii,  male  palpus. 

Fig.  10,  Marchena  minuta,  abdomen  of  female  X  2. 

Fig.  11,  Icius  vitis,  epigynum. 

Fig.  12,  12a,  Wala  grenada,  male  palpus. 


Trans.  Wis.  Acad.,  Yol.  XVI. 


Plate  XI>« 


PLATE  XLL 
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EXPLANATION  OF  PLATE  XLI. 

Fig.  1,  Icius  elegans,  male  X  4;  la,  face  and  falces  of  male;  lb,  lc^ 
male  palpus;  Id,  epigynum. 

Fig.  2,  I.  similis,  male  X  4;  2a,  face  and  falces  of  male;  2b,  2c,  male 
palpus. 

Fig.  3,  I.  formicarius,  female  X  4;  3a,  male  palpus. 

Fig.  4,  I.  versicolor,  female  X  4;  4a,  epigynum. 

Fig.  5,  I.  Hartii,  female  X  4;  5a,  male  X  4;  5b,  tibia  of  male  palpus;. 

5c,  male  palpus;  5d,  epigynum. 

Fig.  6,  I.  exornatus,  epigynum. 

Fig.  7,  I.  vitis,  male  palpus. 

Fig.  8,  I.  Wickhamii,  male  X  4;  8a,  8b,  male  palpus. 

Fig.  9,  I.  nigromaculatus,  abdomen  of  female,  X  6;  9a,  epigynum. 

Fig.  10,  I.  sexmaculatus,  male  X  6. 

Fig.  11,  Wala  grenada,  male  X  8. 

Fig.  12,  Wala  mitrata,  epigynum;  12a,  male  palpus. 


PLATE  XLII. 


624 


Wisconsin  Academy  of  Sciences,  Arts  and  Letters. 


EXPLANATION  OP  PLATE  XLII. 

Fig.  1,  Wala  palmarum,  female  X  4;  la,  profile  of  eephalothorax ; 

lb,  epigynum;  lc,  abdomen  of  another  female;  Id,  falces 
of  male  from  below;  le,  If,  male  palpus. 

Fig.  2,  Wala  mitrata,  male  X  4;  2a,  abdomen  of  female. 

Fig.  3,  Admestina  tibialis,  male  X  8;  3a,  palpus  of  male;  3b,  epigynum. 
Fig.  4,  Marchena  minuta,  epigynum;  4a,  male  palpus. 

Fig.  5,  Marchena  sissonii,  female  X  6. 

Fig.  6,  Phlegra  leopardus,  female  X  4;  6a,  sternum  and  mouthparts; 

6b,  6c,  6d,  male  palpus;  6e,  epigynum. 

Fig.  7,  Talevera  minuta,  epigynum. 

Fig.  8,  Salticus  scenicus,  male  X  4;  8a,  male  palpus;  8b,  epigynum. 
Fig.  9,  Salticus  Peckhamse,  male  palpus;  9a,  epigynum. 

Fig.  10,  Salticus  palpalis,  male  X  4;  10a.  epigynum. 

Fig.  11,  Habrocestum  pulex,  male  X  4. 


Plate  XLII. 
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EXPLANATION  OF  PLATE  XLIII. 

Fig.  1,  Habrocestum  pulex,  female  X  4;  la,  epigynum;  lb,  lc,  male 
palpus;  Id,  tibia  of  male  palpus. 

Fig.  2,  Habrocestum  morosum,  male  palpus;  2a,  epigynum. 

Fig.  3,  Sittacus  palustris,  female  X  4;  3a,  male  palpus;  3b,  tibia  of 
male  palpus;  3c,  epigynum. 

Fig.  4,  Sittacus  claremontii,  female  under  alcohol,  X  6. 

Fig.  5,  Sittacus  ranierii,  male  X  6;  5a,  epigynum,  5b,  5c,  male  palpus. 

Fig.  6,  Chalcoscirtus  montanus,  male  palpus. 

Fig.  7,  Euophrys  cruciatus,  male  X  4;  7a,  7b,  7c,  male  palpus. 

Fig.  8,  Euophrys  monadnock,  female  X  7;  8a,  epigynum;  8b,  8c,  male 
palpus. 

Fig.  9,  Stoides  aurata,  male  palpus;  9a,  epigynum. 
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Plate  XLIII. 


PLATE  XLIY. 
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EXPLANATION  OF  PLATE  XLIV. 

Fig.  1,  Habrocestum  acerbum,  male  under  alcohol,  X  8;  la,  lb,  male 
palpus;  lc,  epigynum. 

Fig.  2.  Habrocestum  morosum,  abdomen  of  female  X  2 y2. 

Fig.  3,  Sittacus  claremontii,  epigynum. 

Fig.  4,  Sittacus  palustris,  male  X  4. 

Fig.  5,  Salticus  albocinctus,  female  X  5. 

Fig.  6,  Salticus  Peckhamse,  male  palpus. 

Fig.  7,  7a,  Salticus  palpalis,  male  palpus. 

Fig.  8,  Pellenes  brunneus,  male  palpus. 

Fig.  9,  Pellenes  elegans,  male  palpus. 

Fig.  10,  Pellenes  viridipes,  male  palpus. 

Fig.  11,  Pellenes  tarsalis,  face  and  falces  of  male. 

Fig.  12,  Pellenes  clypeatus,  face  and  falces  of  male. 

Fig.  13,  Pellenes  tranquillus,  male  palpus. 
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Plate  XLIV. 


PLATE  XLV. 
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EXPLANATION  OF  PLATE  XLV. 

Fig.  1,  Pellenes  californicus,  male  X  6;  la,  tibia  of  first  leg,  inside. 
Fig.  2,  P.  clypeatus  male  X  6;  2a,  first  leg  of  male;  2b,  2c,  male  palpus. 

Fig.  3,  P.  coronatus,  female  X  6;  3a,  young  female  X  6;  3b,  epigynum; 

3c,  3d,  3rd  leg  of  male  from  inside. 

Fig.  4,  P.  brunneus,  male  X  6;  4a,  first  leg  of  male. 

Fig.  5,  P.  peregrinum,  male  palpus;  5a,  third  leg  of  male;  5b,  epigynum. 

Fig.  6,  P.  oregonense,  first  leg  of  male;  6a,  male  palpus;  6b,  epigynum. 

Fig.  7,  P.  calcaratum,  female  X  5;  7a,  male  X  6;  7b,  epigynum. 

Fig.  8.  P.  viridipes,  male  X  8;  8a,  epigynum. 
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EXPLANATION  OF  PLATE  XLVT. 

Fig.  1,  Pellenes  agilis,  male  X  6;  la,  male  palpus;  lb,  first  leg  of 
male. 

Fig.  2,  P.  hirsutus,  male  palpus;  2a,  first  leg  of  male. 

Fig.  3,  P.  signatus,  first  leg  of  male. 

Fig.  4,  P.  elegans,  male  X  6. 

Fig.  5,  P.  Cockerellii,  female  X  5;  5a,  male  X  6;  5b,  5c,  male  palpus; 
5d,  epigynum. 

Fig.  6,  P.  americanus,  male  X  6;  6a,  female,  X  6;  6b,  6c,  male  palpus; 
6d,  epigynum. 

Fig.  7,  7a,  P.  amicus,  male  palpus;  7b,  first  leg  of  male. 

Fig.  8,  P.  tarsalis,  first  leg  of  male. 

Fig.  9,  P.  superciliosus,  epigynum. 

Fig.  10,  P.  politus.  epigynum. 
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Plate  XL VI. 
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EXPLANATION  OF  PLATE  XLVII. 

Fig.  1,  Pellenes  umatillus,  male  X  5. 

Fig.  2,  P.  splendens,  abdomen  of  female. 

Fig.  3,  3a,  P.  signatus,  male  palpus. 

Fig.  4,  P.  mundus,  female  X  5;  4a,  epigynum. 

Fig.  5,  P.  fallax,  abdomen  of  female. 

Fig.  6,  6a,  P.  delectus,  male  palpus. 

Fig.  7,  P.  peregrinus,  abdomen  of  male. 

Fig.  8,  P.  calcaratus,  male  palpus  (after  Banks). 

Fig.  9,  P.  montanus,  female  X  2 y2;  9a,  epigynum;  9b,  9c,  male  palpus. 
Fig.  10,  Sidusa  borealis,  male  palpus  (after  Banks). 
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Plate  XL VII. 
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EXPLANATION  OF  PLATE  XLVIII. 

Fig.  1,  Pellenes  doLosus,  epigynum. 

Fig.  2,  P.  limatus,  male  X  6;  2a,  male  palpus. 

Fig.  3,  P.  borealis,  male  X  6;  3a,  male  palpus. 

Fig.  4,  P.  Hoyi,  abdomen  of  female;  4a,  young  female;  4b,  4c,  male 
palpus;  4d,  epigynum. 

Fig.  5,  P.  sabulosus,  face  of  female;  5a,  epigynum. 

Fig.  6,  P.  carolinensis,  face  of  female;  6a,  abdomen  of  female;  6b, 
epigynum. 

Fig.  7,  P.  jucundus,  female  X  6;  7a,  epigvnum. 

Fig.  8,  8a,  P.  splendens,  male  palpus. 

Fig.  9,  P.  nemoralis,  epigynum. 

Fig.  10,  P.  candidus,  epigynum. 

Fig.  11,  11a,  lib,  P.  r^seus,  male  palpus. 

Fig.  12,  P.  griseus,  epigynum. 

Fig.  13,  13a,  P.  Hutchinsonii,  females  X  6;  13b,  epigynum. 


Plate  XLVIII. 
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EXPLANATION  OF  PLATE  XLIX. 

Fig*.  1,  Pellenes  delectus,  male  X  8;  la,  epigynum. 

Fig.  2,  2a,  P.  lagganii,  male  palpus;  2d,  Paradamcetas  formicina,  palpus. 
Fig.  3,  P.  fallax,  male  palpus;  3a,  epigynum. 

Fig.  4,  P.  umatillus,  male  palpus. 

Fig.  5,  P.  arizonensis,  male  X  6. 

Fig.  6,  6a,  P.  scotsdalei,  female  X  4,  epigynum. 

Fig.  7,  7a,  Maavia  vittata,  two  forms  of  male,  X  4;  7b,  female  X  4;  7c, 
male  palpus. 

Fig.  8,  8a,  Msevia  Poultonii,  male  palpus;  8b,  epigynum. 

Fig.  9,  9a,  Ball  us  Youngii,  male  palpus. 

Fig.  11,  Sassacus  Papenhoei,  female  X  8;  11a,  face  and  falces  of  fe¬ 
male;  lib,  epigynum;  11c,  male  palpus. 

Fig.  12,  Agassa  cyanea,  epigynum;  12a,  male  palpus. 

Fig.  13,  Agobardus  anormalis,  male  palpus. 
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EXPLANATION  OF  PLATE  L. 

Fig.  1,  Synemosyna  formica,  female  X  6;  la,  profile;  lb,  epigynum; 
lc,  face  and  falces  of  male. 

Fig.  2,  Myrmarachne  albocinctus,  female  X  6;  2a,  side  of  cephalothorax 
of  female;  2b,  epigynum;  2c,  male  palpus. 

Fig.  3,  Peckhamia  scorpiona,  epigynum. 

Fig.  4,  Peckhamia  americana,  epigynum. 

Fig.  5,  Neon  Nellii,  female  X  10;  5a,  male  palpus;  5b,  epigynum. 

Fig.  6,  Sassacus  barbipes,  epigynum;  6a,  first  leg  of  female. 

Fig.  7,  Zygoballus  Bettini,  female  X  6;  7a,  epigynum;  7b,  side  of 
cephalothorax;  7c,  face;  7d,  mouthparts  and  falces  of  male; 
7e,  male  palpus. 

Fig.  8,  Zygoballus  nervosus,  epigynum;  8a,  male  palpus;  8b,  mouth- 
parts  and  falces  of  male;  8c,  tibial  hook. 


Trans.  Wis.  Acad.,  Voh  XVI. 
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EXPLANATION  OF  PLATE  LI. 

Fig.  1,  Peckhamia  americana,  male  palpus. 

Fig.  2,  Peckhamia  picata,  male  palpus;  2a,  young  female  X  4;  2b,  first 
and  second  legs  of  male;  2c,  epigynum. 

Fig.  3,  Peckhamia  scorpiona,  male  palpus. 

Fig.  4,  Paradamoetas  formicina,  female  X  10. 

Fig.  6,  Bellota  micans,  epigynum. 

Fig.  7,  Bellota  Wheelerii,  epigynum. 

Fig.  8,  Msevia  vittata,  epigynum. 

Fig.  9,  Agassa  cyanea,  male  X  7;  9a,  side  of  cephalothorax  of  female; 

9b,  face  and  falces  of  female. 

Fig.  10,  Zygoballus  Bettini,  abdomen  of  male. 

Fig.  11,  Zygoballus  sexpunctatus,  abdomen  of  male. 

Fig.  12,  Zygoballus  nervosus,  female  X  5. 

Fig.  13.  Ballus  Youngii,  abdomen  of  female  X  7;  13a,  epigynum. 
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Admestina,  377,  509. 
tibialis,  510. 

Wheelerii,  510. 

Agassa,  377,  589. 
cyanea,  590. 

Agobardus,  380. 
anormasis,  584. 

Anoka,  506. 
grenada,  507. 
mitrata,  50*7. 

Ant-like  Spiders  (Key),  365. 

Aranea. 

undata,  481. 

Araneus. 

hastatus,  453. 
scenicus,  475. 

Ashtabula. 

nigricans,  591,  592. 

Asti  a. 

morosa,  521,  523. 
vittata,  452. 

Attidops,  585. 

Attus,  380,  450. 
aestivalis,  469. 
agilis,  521. 
agrestis,  449. 
alboimmaculatus,  576. 
auratus,  526,  527. 
binus,  489. 

•capitatus,  469. 
castaneus,  472. 
chrysis,  439. 
cyaneus,  589,  590. 
elegans,  H.,  498. 
elegans,  Nic.,  447. 
familiaris,  481. 
foliatus,  483. 
frontalis,  515. 
imperealis,  459. 
iris,  439. 
leopardus,  511. 

Manii,  484. 
militaris,  460,  507. 
monadnock,  515. 
morigerus,  507. 
multicolor,  439. 
muscivorus,  483. 
opifex,  392. 
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Attus, 

palustris,  518,  519. 
Paykullii,  441. 
puerperus,  449. 
pulex,  521,  525. 
quadrilineatus,  492. 
retiarius,  449. 
rupicola,  481. 
sexpunctatus,  577,  583. 
superciliosus,  498. 
sylvanus,  449. 
sylvestris,  518,  519. 
taeniola,  486. 
viridis,  595. 
vittatus,  452. 

Ballus,  380,  585. 
depressus,  585. 

Youngii,  586. 

Bellota,  365,  373. 
micans,  365,  373. 
Wheelerii,  365,  374. 
Calliethera. 

scenica,  475. 
Chalcoscirtus,  376. 

montanus,  587. 
Chirothecia. 

formicina,  373. 

Colonus,  447. 

puerperus,  450. 
Corythalia.  378,  443. 

opima,  444. 

Cyrba,  485. 

pulex,  521.  525. 
taeniola,  486. 

Cytaea. 

minuta,  514. 

Dendryphantes,  379,  453. 
aeneolus,  456,  468. 
aestivalis,  470. 
alboimmaculatus,  576. 
arizonensis,  456,  463. 
bifida,  468. 

Californicus,  456,  466. 
Canadensis,  456,  467. 
capitatus,  456,  469. 
castaneus,  456,  472. 
elegans,  499. 
flavipedes,  456,  471. 
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Dendrypliantes, 
flavus,  473. 

floridanus,  455,  456,  462. 
furcatus,  456,  473. 
glacialis,  456,  463. 
guliatus,  466. 

Harfordii,  456,  464. 
imperialis,  455,  459. 
limbatus,  455,  458. 
Mannii,  459. 
militaris,  455,  456,  460. 
montanus,  455,  456,  459. 
multicolor,  439,  460. 
neomexicanus,  456,  468. 
pervagus,  474. 
prosper,  455,  457. 
versicolor,  475. 
vitis,  501. 

Dynamius,  443. 
opimus,  444. 

Epiblemum,  476. 
albocinctum,  479. 
faustum,  475. 
palmarum,  505,  508. 
palpalis,  477. 

Eremultus,  493. 
albopilosus,  494. 

Eris,  453. 

aurigera,  460. 
barbipes,  591,  592. 
nervosus,  577,  580. 
oclavus,  470. 

Escambia,  378,  445. 
conspecta,  446. 

Euophrys,  376,  515. 
cruciatus,  517. 
monadnock,  515. 

Fissidentati  (Key),  380. 

Fuentes,  485. 
lineatus.  492. 

Habrocestum,  525. 
acerbum.  377,  522. 
morosum.  378,  523. 
parvulus.  524. 
pul  ex,  377,  525. 
pullatum,  521. 

Hasarius.  441. 

Hoyi.  557. 

Payknllii,  442. 

Homalattns.  589. 
cyaneus.  590. 
septentrionalis,  590. 

Hyctia,  376,  487. 
bina,  489. 

Pikei,  488. 
robusta,  489. 

Icius.  379.  495. 

albovittatus,  460,  508. 
Canadensis,  467. 
convergens,  483. 


Icius, 

crassiventer,  469. 
dissimilis,  484. 
elegans,  497,  498. 
exornatus,  497,  505. 
formicarius,  497,  500. 
formosus,  490. 

Hartii,  497,  500. 
lineatus,  492. 
minutus,  575,  576. 
miti*atus,  507. 
moestus,  461. 
monticola,  493. 
neomexicanus,  468. 
nigromacuiaius,  504. 
obliquus,  588,  589. 
palmarum,  508. 

Peckhamse,  478. 
piraticus,  492. 
sexmaculatus,  497,  503. 
similis,  3,77,  497,  498. 
versicolor,  497,  503. 
vitis,  497,  501. 

Wickhamii,  380,  497,  502. 

Janus,  365. 

gibberosus,  366. 

lotus,  443. 
opimus,  444. 

Lyssomanes,  595. 
viridis,  595. 

Msevia,  380,  450. 

Califomica,  466. 
chrysea,  589,  590. 
cristata,  498. 
lineata,  492. 
penicillata,  452. 
pencillata,  452. 

Poultonii,  451. 
tibialis,  509,  510. 
vittata,  452. 

Marchena,  512. 

minuta,  377,  379,  514. 
sissonii,  377,  513,  512. 

Marpissa,  378,  480. 
albopilosa,  493. 

Califomica,  481,  482. 
dissimilis,  483. 
incerta,  483. 

melanognathus,  481,  483. 
melanura,  482. 
minor,  482. 
undata,  481,  481. 

Marptusa,  480. 
familiaris,  481. 
marita,  483. 
melanognathus,  484. 

Menemerus,  441. 
binus,  489. 
foliatus,  483. 
lineatus,  492. 
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Menemerus, 

melanognatlius,  484. 
Paykulli,  442. 
vittatus,  379,  484. 

Metacyrba,  377.  485. 
similis,  486. 
taeniola,  486. 

Metapbidippus,  454. 
capitatus,  470. 
furcatus,  473. 

Myrmarachne. 

albocinctus,  365,  371. 

Neon,  379,  588. 

Nellii,  588. 

Onondaga,  380,  491. 
lineata,  492. 

Paradamoetas. 

formicina,  365,  375. 

Paramarpissa,  493. 
tibialis,  494,  510. 

Paraphidippus. 
chrysis,  439. 
fartilis,  440. 
marmoratus,  440. 

Pamaenus,  378,  437. 
chrysis,  439. 
fartilis,  440. 

Peckbamia,  367. 

americana,  365,  368. 
picata,  365,  369. 
scorpion  a,  365,  370. 

Pellenes,  377,  379,  528. 
agilis,  531,  533,  535. 
americanus,  530,  534,  537. 
amicus,  531,  539. 
arizonensis,  531,  535. 
Birgei,  552. 
borealis,  532,  540. 
brunneus,  530,  542. 
calcaratus,  530  546. 
califomicus,  530,  544. 
candidus.  534,  543. 
Carolinensis,  533,  549. 
clypeatus,  530,  548. 
Cockerel]  ii,  532,  533,  550. 
coecatus,  540,  545. 
coronatus,  530,  533,  545. 
delectus,  531,  534,  550. 
dolosus,  534,  551. 
elegans,  531,  552. 
fallax,  532,  534,  553. 
festus,  542. 
formosus,  548. 
griseus,  534,  554. 
hirsutus,  531,  534,  555. 
Howardii,  574. 

Hoyi,  532,  534,  557. 
Hutchinsonii,  534,  559. 
jucundus,  533,  560. 
Klauserii,  542. 


Pellenes. 

lagganii,  532,  560. 
limatus,  532,  561. 
montanus,  532,  533,  562. 
mundus,  533,  563. 
nemoralis,  534,  564. 
oregonense,  530,  534,  564. 
pacifica,  532. 

peregrinus,  530,  533,  565. 
politus,  533,  566. 
roseus,  531,  567. 
sabulosus,  533,  567. 
scotsdalei,  533,  568. 
signatus,  531,  569. 
speciosa,  537. 
splendens,  531,  534,.  569. 
superciliosus,  534,  571. 
tarsalis,  531,  571. 

Townsendii,  561. 
tranquillus,  531,  572. 
umatillus,  531,  573. 
viridipes,  530,  534,  574,  553. 
Phidippus,  378,  380,  437. 
ardens,  383,  384,  386,  406. 
arizonensis,  385,  387,  419. 
auctus. 

audax,  384,  387,  389. 
bardus,  400. 
basalis,  387,  432. 
bicolor,  404. 

brunneus,  383,  384,  388,  409. 
califomicus,  383,  384,  402. 
cardinalis,  383,  386,  393. 
carolinensis,  385,  388,  422. 
clarus,  383,  384,  386,  398. 
coccineus,  384,  386,  413. 
coloradensis,  383,  384,  386,  399. 
comatus,  386,  388,  428. 
cyanidens,  437. 
fameus,  387,  430. 
femoratus,  384,  386,  415. 
ferrugineus,  400. 
formosus,  383,  384,  386,  407. 
fraternus,  439. 
galathea. 
gracilis,  417. 

Howardii,  384,  391. 
incertus,  435. 

insignarius,  383,  384,  387,  412. 
insolens,  383,  384,  386,  390,  400. 
•Tohnsonii,  383,  384,  386,  387,  404. 
McCookii,  383,  386,  396. 
minatus,  385,  426. 
minutus,  398. 
montivagus,  387,  410. 
morsitans,  389. 
multiformis,  398. 
mystaceus,  388,  435. 
obscurus,  387,  431. 
octopunctatus,  385,  421. 
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Phidippus, 

opifex,  384,  388,  392. 
otiosus,  385,  388,  425. 
pius,  385,  387,  397. 
princeps,  388,  398,  433. 
pruinosus,  388,  433. 
pulclierrimus,  387,  429. 
purpuratus,  385,  388,  423. 
Putnamii,  384,  385,  417. 
Rauterbergii,  387,  429. 
rimator,  407. 
ruber,  396. 
rufus,  394,  398. 
texanus,  388,  437. 
Tyrrellii,  384,  410. 
variegatus,  384,  387,  390. 
Whitmanii,  383,  386,  394. 
Workmanii,  388,  434. 
Philaeus,  381,  454. 
chrysis,  439. 
fartilis,  440. 
limbatus,  458. 
militaris,  460. 

Phlegra,  379,  '  511. 
fasciata,  511. 
leopardus,  512. 

Plexippus,  441. 
ligo,  442. 

Paykullii,  378,  442. 
undatus,  452. 

Pluridentati  (Key),  380. 
Poultonella,  380,  576. 

alboimmaculata,  577. 
Prostheclina. 
aurata,  527. 

Cambridgei.  527. 
pygmsea,  526. 

Pseudicius,  492. 
binus,  490. 

Harfordii.  464. 
monticolus.  377.  493. 
p’raticus,  377.  494. 
sitictrlosiis,  379,  495. 
Rhene. 

cyanea,  589,  590. 
munda,  577. 

Saitis,  575. 

minisculus.  576. 
pulex,  521. 
xnotata,  521,  525. 

Salticus.  377.  475.  525. 
albocinctus,  476,  371,  479. 
convergens.  483. 
ephippiatus.  371. 
melanognathus,  483. 


Salticus, 

nigrolimbatus,  483. 

Nivoyi,  487. 
palpalis,  476,  477. 
Peckhamae,  476,  478. 
reticulatus,  588. 
scenicus,  476,  477. 

Sassacus,  591. 

barbipes,  379,  592. 
Papenboei,  377,  592. 

Sidusa,  378,  443. 
arizonensis,  594. 
borealis,  593. 
conspecta,  446. 
fulvoguttus,  444. 
morosa,  523. 

Spadera,  493. 

Sittacus,  376,  518. 
clai*emontii,  379,  518. 
palustris,  519. 
ranierii,  520. 
terebratus,  518. 

Stoides,  526. 

aurata,  379.  527. 

Synageles,  367. 
americana,  368. 
picata,  369. 
scorpiona,  370. 

Synemosyna,  366. 
formica,  365,  366. 
picata.  367,  369. 

Talavera,  378,  575. 
minuta.  576. 

Tapinattus. 

melanognathus,  484. 

Thiodina.  380,  447. 
puerpera,  449. 

Sylvana,  449. 

Thotmes,  442. 

Paykullii.  442. 

Tutelina,  496. 
elegans,  499. 

Unidentati  (Key),  376. 

Wala,  379.  505. 
albovittata,  508. 
grenada,  506,  507. 
mitrata,  506,  507. 
palmarum.  506,  508. 

Zygoballus,  380.  577. 

Bettinii.  578.  579. 
nervosus,  578,  580. 
rufipos.  578,  581. 
sexpunctatus,  578,  577,  583. 
terrestris,  580. 
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STUDIES  ON  THE  TRICHOPTERA  OF  WISCONSIN. 


CHARLES  T.  VORHIES. 

The  life-histories  ancl  habits  of  this  interesting  but  somewhat 
neglected  group  have  heretofore  received  but  little  attention  in 
America.  With  the  exception  of  a  paper  by  Betten  (1901), 
and  one  by  Morton  on  the  family  Hydro ptilidse  (1905),  the 
metamorphosis  of  none  of  our  species  has  been  described.  Since 
the  imagos  are  rather  short-lived  and  inconspicuous,  and  since, 
if  the  group  is  of  any  economic  importance  whatever,  it  is  as 
lar  vrc  rather  than  as  adults,  it  seems  highly  desirable  that  our 
knowledge  of  the  life-histories  should  be  extended.  In  Europe 
much  of  this  work  has  been  done  in  recent  years,  the  admirable 
work  of  Klapalek  having  served,  probably,  as  the  initial  stim¬ 
ulus.  In  this  work  (1888,  1893)  very  complete  descriptions  of 
the  larvae,  pupae,  and  cases  of  53  species  are  given.  At  present, 
Morton  (1905),  Ris  (1903),  Silfvenius  (1902,  ’03,  ’05),  Struck 
(1903),  Ulmer  (1903,  ’05,  ’07),  and  others  are  carrying  on 
the  work.  Thienemann  has  done  important  work  on  the  biol¬ 
ogy  of  the  pupae  (1904,  ’05),  Silfvenius  has  produced  a  large 
paper  on  post-embryonal  development  (1907),  and  internal 
metamorpliic  changes  have  been  treated  by  Liibben  (1907), 
E.  Russ  (1907),  and  A.  L.  Russ  (1908). 

That  the  group  may  be  of  considerable  economic  importance 
in  some  localities  is  shown  by  Hudson  (1903),  from  whose  work 
may  be  noted  the  following  summary.  The  contents  of  sixty 
trout  stomachs  consisted  of  a  total  of  4,804  Heuroptera,  662 
other  insects,  and  28  animals  not  insects.  Of  the  4,804  Heu- 
roptera,  4,241  were  Trichoptera.  The  author  is  careful  to  point 
out  that,  owing  to  their  easy  identification  when  ..found  in  the 
stomach,  their  importance  as  food  may  be  here  slightly  exag- 
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gerated.  This  ease  of  identification  is  due  to  the  fact  that  the 
fish  swallows  the  case  as  well  as  the  larva.  However,  the  fig¬ 
ures  show  that  nearly  78%  of  the  food  as  identified  was  Trichop- 
terous,  and  if  we  allow  28%  for  error  from  the  above  causes,  we 
still  have  50%,  enough  to  prove  the  larval  Trichop  ter  a  an  im¬ 
portant  source  of  food  for  the  trout  of  Hew  Zealand.  The  trout 
examined  were  caught  in  the  months  from  September  to  March 
inclusive.  Prof.  Forbes  (1880)  found  in  studying  the  food  of 
fishes  of  Illinois  that  in  a  few  species  as  much  as  15%  to  20% 
of  the  food  consisted  of  the  larvae  of  Trichoptera. 

The  lack  of  descriptions  of  immature  stages  of  American, 
forms  soon  forces  one  who  attempts  work  of  any  kind  on  the 
larvae  to  turn  first  to  systematic  work.  It  is  evident  that  until 
much  more  of  this  work  shall  have  been  done  the  solution  of 
problems  of  other  kinds  will  be  handicapped.  In  Wisconsin  an 
excellent  opportunity  for  a  study  of  local  distribution  is  afforded 
by  the  Trichoptera,  but  one  at  once  finds  that  it  is  desirable  to 
be  able  to  identify  the  larvae  without  being  compelled  to  tedi¬ 
ously  rear  each  one. 

Hearing  work,  too,  is  sure  to  lead  to  a.  much  fuller  knowledge 
of  our  present  species,  and  to  the  discovery  of  many  new  ones, 
as  our  Trichopteran  fauna  is  comparatively  poorly  known  in 
the  imago  stage.  From  the  time  of  Walker  (1852)  (whose  de¬ 
scriptions  might  better  never  have  been  written)  and  Hagen 
(1864,  ’73,  ’73  (2))  the  worker  in  this  group  finds  a  notable 
gap  in  the  systematic  literature  up  to  the  time  of  Banks,  who 
has  described  more  than  150  of  the  total  of  332  species  listed 
in  his  recent  catalog  (1907). 

The  present  paper,  then,  from  stress  of  circumstances  con¬ 
tains  principally  life-histories  and  habits.  It  was  at  first  my 
intention  to  attempt  a  study  along  the  line  of  local  distribution, 
but  the  other  work  having  taken  up  the  major  share  of  atten¬ 
tion,  I  have  no  such  observations  to  offer,  aside  from  what  may 
be  contained  in  the  notes  on  the  habits  and  occurrence  of  each 
species. 

Wisconsin,  partly  by  reason  of  its  many  lakes  and  streams, 
affording  a  great  variety  of  breeding  places,  and  partly  on  ac¬ 
count  of  its  geographical  position,  affords  excellent  opportunities 
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for  investigations  on  Trichoptera.  Within  a  distance  of  thirty 
miles  of  Madison  can  he  found  very  diverse  conditions,  and  it  is> 
from  within  this  limited  territory  that  most  of  my  material  has 
been  obtained,  ancl  its  resources  have  by  no  means  been  ex¬ 
hausted.  Within  this  area  I  have  collected  and  learned  to  dis¬ 
tinguish  some  50  species  of  larvae,  and,  from  adults  taken,  I 
infer  that  there  are  no  less  than  100,  probably  more,  to  be  had 
here.  The  Hydroptilidae,  the  “micro- Trichoptera,”  have  re¬ 
ceived  practically  no  attention  and  are  not  included  in  the  50 
mentioned  above.  I  believe  one  has  need  of  a  few  years  of  ex¬ 
perience  with  the  larger  species,  before  attempting  work  on  these 
minute  forms. 

An  account  of  the  conditions '  existing  in  the  area  mentioned 
will  be  given,  so  that  precise  locality  references  in  the  descrip¬ 
tions  may  need  no  detailed  explanation.  The  city  of  Madison 
is  situated  on  a  narrow  strip  of  land  between  two  lakes;  Men¬ 
dota,  with  an  area  of  about  15  sq.  mi.,  and  Monona,  about  4 
sq.  mi.  in  area.  The  Yahara  river,  connecting  these  two  lakes, 
flows  through  the  eastern  part  of  the  city  and  at  the  point  where 
it  leaves  Lake  Mendota  there  is  a  short  rapids  with  a  fall  of 
three  or  four  feet.  Here  are  the  proper  conditions  for  Hydro¬ 
psy  chid  larvae,  and  they  are  present  in  great  abundance.  At 
this  point  Tenney  Park  stretches  along  the  river  for  some  dis¬ 
tance  and  some  forms  may  be  advantageously  collected  in  shal¬ 
low,  weedy  lagoons  of  the  park,  as  well  as  along  the  shore  of 
the  lake  itself.  Stretching  into  Lake  Mendota  like  a  long  finger 
is  Picnic  Point,  about  one  mile  across  the  water  from  the  west¬ 
ern  or  University  end  of  the  city.  Within  the  base  of  this 
promontory,  west  of  the  University,  protected  by  a  low,  usually 
submerged  bar  from  the  open  lake,  is  a  shallow  bay  with  muddy 
bottom, — University  Bay.  Myriophyllum ,  Ceratophyllum,  Elo- 
dea,  Lemna  and  other  vegetation  grows  here  in  abundance. 
With  the  exception  of  this  and  similar  bays  not  so  conveniently 
located,  the  shores  of  these  two  lakes  are  sandy,  gravelly,  or 
stony,  with  corresponding  differences  of  vegetation,  thus  afford¬ 
ing  a  variety  of  conditions  in  the  open  lakes.  At  the  western 
end  of  Lake  Mendota  is  a  large  spring,  or  group  of  springs,, 
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known  as  Merrill’s  Springs,  from  which  a  short,  swift  stream 
leads  to  the  lake,  a  distance  of  not  more  than  75  feet. 

A  third  small  lake,  with  muddy  bottom  and  many  weeds,  of 
which  the  principal  one  is  Potomageton,  lies  south-west  of  the 
city,  adjoining  a  suburb.  This  is  Lake  Wingra.  It  is  sur¬ 
rounded  by  extensive  marshes  and  fed  by  several  large  springs. 
The  streams  from  these  springs,  except  a  very  short  distance  at 
the  head  where  they  issue  from  the  base  of  the  higher  ground, 
are  rather  sluggish  as  they  flow  thru  the  marsh,  but  quite  cool 
in  summer  and  unfrozen  in  winter.  Some  Elodea  occurs  in 
these  streams,  but  the  most  plentiful  form  is  Nasturtium  offi¬ 
cinale. 

These,  with  numerous  marshes  and  pools  scattered  about  the 
eountry,  form  the  chief  collecting  grounds  in  the  immediate 
'vicinity  of  the  city.  At  a  distance  of  30  miles  north-west  lies 
the  Devil’s  Lake  region,  which  furnishes  many  species  not  found 
at  Madison.  The  collecting  grounds  of  this  area  worked  by  me 
consist  of  the  Lake  (not  differing  in  its  Trichopterous  fauna 
from  the  Madison  lakes)  and  some  small  streams  issuing  from 
the  range  of  hills  along  the  valley  of  the  Wisconsin  river,  known 
as  the  Baraboo  Mts.  One  spring-fed  brook  flowing  into  the  lake 
has  furnished  its  quota  of  material.  At  a  distance  of  five  or 
six  miles  north-east  of  the  lake  there  is  a  small  canyon  in  the 
side  of  the  range,  known  as  Parfrey’s  Glen.  Rushing  thru 
this  Glen  is  a  cold  stream  which,  in  the  distance  of  less  than  a 
mile,  has  a  fall  of  about  300  feet.  Ilydropsychid  and  Rhya- 
■cophilid  larvse  are  abundant  here,  as  well  as  some  other  larvae 
not  obtainable  near  the  city.  The  larvae  and  pupae  for  rearing 
were  collected,  carried  four  miles  to  the  railway  station  at  Mer- 
rimac,  and  thence  by  rail  to  Madison.  Needless  to  say,  the  mor¬ 
tality  was  great,  yet  with  care  much  can  be  thus  accomplished. 
The  Wisconsin  River,  accessible  at  Merrimac,  between  Madison 
and  Devil’s  Lake,  was  not  worked,  but  furnishes  conditions  suit¬ 
able  for  some  of  the  forms  inhabiting  large  streams. 

No  forms  have  been  reared  from  outside  the  region  described, 
but  a  few  adults  and  larvse  have  been  collected  in  other  parts 
of  the  state,  which  may  be  referred  to  without  further  explana¬ 
tion. 
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In  the  rearing  of  imagos  from  larvae  much  must  depend  on 
the  wisdom  and  care  of  the  individual  worker.  What  may  or 
may  not  be  done  with  larvae  in  the  laboratory  is  to  a  great  extent 
a  matter  of  experience.  Some  forms,  more  particularly  those 
from  standing  waters,  may  be  rather  easily  managed  in  small 
aquaria,  while  others,  as  those  from  cold  and  swift-flowing 
waters,  can  only  with  the  greatest  difficulty  be  kept  in  the  aver¬ 
age  laboratory,  if  at  all.  Ordinary  crystallization  or  bacteria 
dishes,  7  or  S  inches  in  diameter,  provided  with  glass  or  screen 
covers,  proved  very  useful,  and  could  be  stacked  up, — a  great 
saving  of  space.  In  these  the  larvae  were  kept  carefully  segre¬ 
gated,  a  strong  lens  being  used  for  the  separation  of  the  smaller 
species.  Bringing  in  the  pupae  from  outside  is  a  plan  much 
more  certain  of  results,  but  this  can  only  be  done  in  most  cases 
after  a  careful  study  of  the  larvae,  in  order  to  be  sure  that  not 
more  than  one  species  inhabits  the  same  kind  of  case.  In  many 
instances,  too,  the  pupae  are  much  more  difficult  to  find  than  the 
larvae.  With  species  of  Bhyaeophilidae  and  Ilydropsychidae,' 
however,  one  may  adopt  this  plan  very  successfully,  as  I  finally 
learned  after  vain  attempts  at  rearing  from  larvae.  The  larval 
•exuvia  of  the  species  of  these  families  is  retained  in  the  pupal 
case  and  may  be  readily  compared  with  the  larvae  known  to  in¬ 
habit  the  same  waters,  or  which  are  actually  collected  at  the 
same  time  as  the  pupae,  since  this  is  usually  feasible. 

As  an  example  of  what  may  be  accomplished  by  the  latter 
method,  let  me  give  an  instance  in  my  experience.  On  one  of 
my  trips  to  Devil’s  Lake,  made  at  the  end  of  June,  I  was  col¬ 
lecting  along  the  stream  when  my  attention  was  attracted  by 
some  soft  tubes  of  sand,  projecting  from  a  patch  of  sandy  bot¬ 
tom.  On  carefully  extricating  some  of  these  I  recognized  that 
I  had  cases  resembling  those  figured  by  Betten  (1901).  (They 
proved  to  be  the  cases  of  a  new  species  of  Phylocentropus. )  As 
I  had  not  previously  had  any  such  larvae,  I  made  an  examination 
and  discovered  that  some  cases  contained  larvae,  and  some,  pupae, 
evidently  nearly  ready  to  transform.  Collecting  a  number  of 
these  in  a  good-sized  jar  of  water,  I  transported  them  to  the  lab¬ 
oratory,  placed  them  in  dishes  of  fresh  water,  and  the  next 
morning  was  rewarded  by  finding  seven  imagos, — some  of  them 
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helpless  in  the  water  with  unexpanded  wings,  hut  valuable  for 
preservation.  I  was  able  by  means  of  the  exuvia  to  positively 
connect  the  larval  and  pupal  stages  in  this  case. 

It  was  my  original  intention  in  working  up  the  life-histories 
in  this  paper,  to  give  descriptions  only  of  the  immature  stages, 
except  in  the  case  of  new  species.  Before  working  long  with 
McLachlan’s  excellent  monograph,  however,  it  became  evident 
that  many  of  our  species  needed  more  complete  descriptions, — 
this  being  especially  true  of  the  species  described  by  Walker. 
Particularly,  the  male  genitalia  should  be  described  and  figured. 
I  have,  therefore,  for  the  sake  of  completeness,  and,  I  hope, 
greater  accuracy,  written  new  descriptions  of  the  images  and 
made  accompanying  drawings.  The  drawings  of  the  male  geni¬ 
talia,  in  the  interests  of  accuracy,  have  been  made  from 
material  preserved  in  alcohol  or  formalin,  since  with  such  speci¬ 
mens  the  parts  may  be  moved  about  and  carefully  studied  with 
a  binocular  dissecting  microscope.  I  have  not  consciously  copied 
from  the  old  descriptions,  nor  have  I,  on  the  other  hand,  taken 
extreme  pains  to  avoid  the  use  of  the  same  terms  there  em¬ 
ployed.  I  at  first  attempted  to  use  as  much  as  possible  of  the 
old  descriptions,  giving  proper  credit,  but  this  proved  to  be  a 
cumbersome  and  tedious  method,  and  it  was  therefore  aban¬ 
doned. 

In  the  descriptions  of  adults,  when  the  spur  number  is  not 
given,  it  is  the  same  as  the  number  typical  of  the  genus. 
Length  of  body  is  apt  to  be  unsatisfactory,  owing  to  shrinkage, 
yet  it  is  worth  more  than  length  to  tip  of  wings, — when  expanse 
is  also  given, — since  the  latter  is  very  nearly  half  the  expanse 
in  all  cases,  while  the  relative  length  of  body  and  wings  may 
be  quite  different. 

On  some  of  the  dorsal  abdominal  segments  of  the  pupae  are 
certain  paired  chitinous  plates  bearing  spines  or  hooks.  On 
all  of  the  segments  thus  armed  one  pair  near  the  anterior  bor¬ 
der  of  the  segment  bears  backwardly  directed  hooks.  On  one 
segment  (in  a  few  genera,  on  two  or  three)  there  is  in  addi¬ 
tion,  on  the  posterior  border  of  the  segment,  a  pair  of  plates 
which  bears  hooks  directed  forward :  this  is  in  most  cases  the 
fifth  segment.  Although  the  number  of  these  hooks  to  each 
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plate  is  apt  to  be  somewhat  variable  for  each  species,  yet  it  has 
some  value  in  identification,  and,  for  the  sake  of  brevity,  I 
have  adopted  Ulmer’s  plan  of  expressing  this  by  a  formula. 
It  must  be  remembered,  however,  that  the  numbers  represent 
only  approximately  what  is  actually  to  be  found  on  individuals 
of  a  species.  The  following  formula,  III,  3-4.  3-4.  4-5  + 
9-11.  6.  8,  VII.,  indicates  that  plates  with  posteriorly  directed 
hooks  occur  on  the  anterior  border  of  each  of  the  segments  three 
to  seven  inclusive,  each  plate  of  the  3rd  segment  bearing  3-4 
spines,  of  the  4th  segment  3-4,  of  the  5th,  4-5,  of  the  6th,  6, 
and  of  the  7th,  8:  also  that  each  of  the  two  plates  on  the  pos- 
„  terior  border  of  the  5th  segment  bears  9-11  anteriorly  directed 
spines.  The  spur  formula  is  the  same  as  that  of  the  adult,  so 
it  need  not  be  given  in  the  descriptions  of  pupae.  Each  text 
figure  represents  by  diagram  the  left  side  of  the  first  8  ab¬ 
dominal  segments,  the  upper  half  being  dorsal. 

In  all  cases,  whatever  the  stage  under  consideration,  when 
reference  is  made  to  a  segment  of  a  certain  number,  the  ab¬ 
dominal  segment  of  that  number  is  referred  to  unless  otherwise 
explicitly  stated. 

None  of  the  species  herein  described  have  been  previously 
reported  from  Wisconsin.  Indeed,  in  Ulmer’s  work  on  Tri¬ 
choptera  in  the  Genera  Insectorum  (1907),  not  a  single  species 
is  listed  from  this  state,  and  I  have  no  knowledge  of  any  hav¬ 
ing  been  reported  from  here  which  he  has  failed  to  note.  In 
the  work  cited  are  listed  3  species  from  Minnesota,  none  from 
Iowa,  9  from  Illinois,  and  4  from  Michigan.  From  widely 
separated  localities  in  Canada  63  species  are  noted,  and  prob¬ 
ably  a  majority  of  these  may  be  found  in  Wisconsin. 

I  wish  here  to  express  my  thanks  to  Prof.  Wm.  S.  Marshall 
for  his  aid  and  encouragement,  the  major  portion  of  the  work 
having  been  done  under  his  direction.  It  was  thru  his  sug¬ 
gestions  that  I  first  became  interested  in  work  on  this  group. 
I  wish  to  thank  Prof.  S.  J.  Holmes  also,  for  many  valuable 
suggestions.  I  am  also  greatly  indebted  to  Mr.  Nathan  Banks 
and  to  Dr.  C.  Betten  for  aid  in  determining  doubtful  species 
and  for  exchange  material,  and  to  Mr.  Georg  Ulmer  for  simi¬ 
lar  aid. 
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PHKYGAHEIDiE. 

Phryganea  interrupta  Say. 

Phryganea  interrupta  Say,  Amer.  Ent.,  Ill,  1838,  98,  PL  44; 
Complete  Writings,  I,  1859,  98.  Hagen,  Verh.  zool.-bot. 
Ces.  Wien,  1873,  411;  Proc.  Bost.  Soc.  Hat.  Hist.,  1873, 
293.  Banks,  Proc.  Ent.  Soc.  Wash.,  YI,  1904,  211;  Cat. 
Heur.  Ins.,  1907,  35..  Ulmer,  Gen.  Insectorum,  Ease.  60, 
1907,  26. 

lAmrwphilus  inter ruptns  Hagen,  Syn.  Heur.  H.  Am.,  1861, 
256. 

Imago. — Uength  of  body,  15-18  mm.  Expanse,  40-48  mm. 
Antennae  black,  the  basal  joint  clothed  with  pale  hair  above. 
Palpi  fuscous.  Head  brown,  with  fuscous  hair  on  the  face  and 
pale  or  hoary  pubescence  above:  a  black  area  behind  the  eye. 
Prothorax  with  long  pale  hair  medially,  and  black  hair  later¬ 
ally.  Mesothorax  with  short  gray  pubescence  on  the  impressed 
median  portion ;  longer  black  and  gray  hair  on  the  wing  cal¬ 
losities  :  a  conspicuous  black  band  on  either  side.  Abdomen 
fulvo-fuscous  above,  fulvous  hair  on  the  terminal  segments, 
paler  beneath.  Legs  fuscous,  except  posterior  coxa,  trochanter, 
and  femur  paler  brown;  tarsal  joints  marked  with  pale:  spurs 
brown,  spines  black:  on  the  anterior  coxa  a  brush  of  white 
hairs.  Anterior  wings  grayish-fuscous  with  lioary  irrorations: 
a  round  white  spot  on  the  base  of  the  third  apical  cell,  from 
which  extends  outward  a  more  or  less  conspicuous  line  of  black : 
a  black  band  along  the  middle  of  the  wing,  interrupted  at  the 
anastomosis  by  a  clear  space  and  more  or  less  conspicuous  white 
spots,  terminated  at  its  outer  end  by  a  white  spot  in  the  6th 
apical  cell :  posterior  border  hoary  in  some  specimens,  in  others  . 
not  conspicuously  so.  As  noted  by  Ulmer  (1907,  2)  the  vena¬ 
tion  of  the  anterior  wing  of  the  female  of  this  species  differs 
from  the  typical  venation  of  the  genus  in  that  vein  is  fused 
with  Cu-l  before  the  margin.  This  is  not  invariable,  however. 
Posterior  wings  grayish-fulvous,  the  apical  third  dark  gray. 
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In  the  male  the  superior  appendages  are  broad,  short,  di¬ 
rected  slightly  downward,  with  several  teeth  at  the  truncate 
apex ;  within,  each  hears  a  small  club-shaped  appendage,  ending 
in  a  pencil  of  yellow  hairs.  A  pair  of  penis  sheaths  projects 
from  between  them  above  the  penis,  curving  abruptly  outward, 
their  points  extending  laterally  beyond  the  superior  appen¬ 
dages:  these  sheaths  may  be  retracted  so  as  to  point  backward 
rather  than  outward.  The  inferior  appendages  are  short, 
broad,  nearly  meeting  medially  beneath,  clothed  with  yellow 
hair. 

Larva. — Length,  30-35  mm.  Width,  6  mm.  Body  in  life 
dark  green  with  fine  colorless  markings  on  the  meso-  and  meta¬ 
thorax,  which  become  more  distinct  in  alcoholic  specimens,  ow¬ 
ing  to  the  extraction  of  the  green  color,  leaving  the  dark 
purplish  of  the  thoracic  region  as  a  contrasting  color.  Head 
yellow :  a  medium  longitudinal  band  of  black  on  clypeus,  some¬ 
what  arrow  shaped  at  point  of  same ;  on  either  side  of  clypeus  a 
black  band  extends  from  base  of  mandible  to  median  suture  on 
top  of  head,  forming  a  V  narrowly  open  at  the  apex;  a  lateral 
black  band  extends  from  the  occipital  foramen  toward,  but  not 
to,  the  eye.  Gula.  dark  brown,  some  color  extending  beyond  its 
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lateral  sutures.  Pronotum  black-bordered  anteriorly  and  pos¬ 
teriorly,  with  the  two  bands  slightly  connected  along  either 
side  of  the  white  median  suture.  Legs  yellow  with  dark  outer 
border  on  coxse  and  femora:  trochanter  and  femur  of  each  leg 
with  inner  fringe  of  bristles;  femur  of  second  and  third  leg 
pectinate  with  short  spines  alternating  with  the  bristles;  tibia 
and  tarsus  of  second  and  third  leg  pectinate  with  longer  spines ; 
inner  side  of  coxa  of  first  and  second  leg  beset  with  linear 
groups  of  small  spines.  Dragging  hooks  consist  of  one  large 
and  two  small  claws.  Gill  formula,  Fig.  1. 
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Pupa . — Length,  25-28  mm.  Width,  6  mm.  Antennae  ex¬ 
tending  to  the  fifth  segment.  Body  in  life  green,  a  fuscous- 
band  extending  along  the  dorsal  wall  of  the  abdomen  on  either 
side.  Dorsal  spines,  IV,  4-5.  6-8  +  12-15.  6-9.  6-12,  VII. 
Lateral  line  of  soft  black  hairs  begins  on  the  fifth,  and  forms 
a,  loop  under  the  eighth  segment.  Labrum  about  as  broad  as 
long;  mandible  longer  than  the  labrum,  toothed  on  inner  edge 
at  distal  end,  a  projection  on  outer  side  near  base  bearing  two 
long  hairs.  Gill  filaments,  Fig.  2. 


Eggs. — An  egg  mass  taken  from  vegetation  in  the  water  of 
Lake  V7ingra  on  July  21,  proved  to  be  of  this  species.  It 
consisted  of  a  cylindrical  mass  of  clear  jelly  six  mm.  in  di¬ 
ameter,  in  which  the  eggs  were  imbedded :  the  ends  of  this  mass 
were  bent  around  and  united  so  as  to  form  a  perfect  circle  with 
a  diameter  of  3  cm. 

Case. — Length,  50-70  mm.  Width,  7  mm.  A  straight  tube 
open  at  both  ends,  tapering  slightly  toward  the  posterior  end 
except  just  before  pupation,  when  it  is  equi-diametric,  formed 
of  rectangular  pieces  of  leaves  arranged  spirally.  The  length 
is  very  variable,  but  it  is  usually  much  longer  than  the  larva 
inhabiting  it.  When  brought  into  the  laboratory,  the  larva 
very  soon  cuts  off  a  portion  of  the  case  so  as  to  leave  it  but  little 
longer  than  the  body,  seeming  tO'  find  it  inconvenient  in  the  re¬ 
stricted  area  of  an  aquarium.  The  pupal  case,  35-40  mm.  in 
length,  is  closed  at  both  ends  bv  a,  sieve-membrane.  Often 
wThen  drawn  deep  into  some  hole  or  crevice  an  elbow  bend  is 
added  at  one  end  to  afford  better  communication  with  the  water 
outside. 

Habits  and  Occurrence. — The  larvae  of  this  species  may  usu¬ 
ally  be  rather  easily  obtained  in  the  fall  and  early  spring,  in 
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lakes  or  smaller  bodies  of  standing  water,  where  Elodea  is 
abundant.  A  little  time  after  the  ice  melts  in  the  spring  it 
seems  almost  impossible  to  find  them  by  the  ordinary  scoop  net 
method.  However,  if  one  pulls  out  of  the  water  fragments  of 
dead  wood,  a  careful  examination  of  the  cracks  will  disclose  the 
fact  that  the  larvae  have  wedged  themselves  with  their  cases 
into  crevices  and  holes  where  they  fit  so  tightly  as  to  be  difficult 
to  dislodge.  In  such  places  the  cases  are  tightly  anchored  with 
silk,  and  pupation  takes  place.  The  actual  transformation 
takes  place  in  May.  When  the  imago  emerges  it  leaves  the 
pupal  skin  upon  the  surface  of  the  water.  The  larvae  may  be 
easily  reared  from  the  eggs  if  given  plenty  of  Elodea.  They 
are  rapacious  feeders,  and  if  vegetable  food  runs  short  they 
resort  to  cannibalism.  Unless  disturbed  the  larvae  are  usually 
quiescent  during  the  daytime,  and  an  examination  will  often 
prove  the  case  to  be  attached  to  the  dish  at  the  anterior  end  by 
a  thread  of  silk.  I  reared  one  brood  from  the  eggs  to  a  consid¬ 
erable  size.  My  notes  show  the  following  order  of  events: 
hatching  and  working  out  of  the  jelly,  July  23 :  building  cases, 
July  27-28.  The  first  cases  were  very  irregular,  of  an  aver¬ 
age  length  not  exceeding  2.5  mm.  July  30,  a  spiral  construc¬ 
tion  was  evident  in  many  of  the  cases.  Aug.  2,  the  cases  were 
from  3  to  4  mm.  in  length  and  distinctly  spiral.  The  last  one 
of  these  died  the  following  January,  having  reached  a  length 
of  30  mm. 

The  larvae  have  been  taken  in  Devil’s  Lake,  Lake  Wingra, 
University  Bay,  and  Tenney  Park,  in  practically  every  month 
from  September  to  June.  Although  I  have  several  specimens 
of  imagos,  they  have  all  been  obtained  by  rearing,  not  a  single 
specimen  having  been  taken  with  the  net  or  by  means  of  the 
trap  lantern.  In  the  laboratory  they  appear  in  June  and  early 
July. 

(PI.  LIL  Fig.  2.  PI.  LIV,  Figs.  1-6.) 
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Neuroma  postica  Walker. 

Neuronia  postica  Walker,  Brit.  Mus.  Cat.  Heur.,  1852,  9„ 
Hagen,  Syn.  Heur.  H.  Am.,  1861,  251;  Proc.  Bost.  Soc.. 
Hat.  Hist.,  1873,  294;  Verh.  zool.-bot.  Ges.  Wien,  1873, 
398.  Banks,  Proc.  Ent.  Soc.  Wash.,  VI,  1904,  211 ;  Cat. 
Heur.  Ins.  IT.  S.,  1907,  35.  Ulmer,  Gen.  Insectorum,. 
Fasc.  60,  1907,  24. 

Imago. — Length  of  body  14-16  mm.  Expanse,  male,  40' 
mm. ;  female,  47  mm.  Antennae  fuscous  with  tawny  annula- 
tions  at  base,  luteous  at  tip.  Palpi  yellowish  brown,  darker 
distally.  Face  pale  yellow,  with  darker  hair;  the  median 
ocellus  large,  white,  conspicuous.  Head  above  brown;  a  pair 
of  small  warts  behind  the  median  ocellus,  another  posterior  to* 
the  paired  ocelli,  and  a  long  transverse  pair  posteriorly, 
clothed  with  white  pubescence  and  longer  brown  hair.  A 
pair  of  large  warts  on  the  prothorax,  similarly  clothed. 
On  the  mesothorax,  the  wing  callosities,  a  longitudinal  ridge  on 
either  side  of  an  impressed  median  line,  and  a  posterior  median 
area,  are  clothed  like  the  head  and  prothorax.  Abdomen  yel¬ 
lowish-brown  above,  with  a  median  blackish  line;  a  lateral 
blackish  line  on  either  side ;  paler  beneath.  Legs  fulvous,  with 
fulvous  spines  and  spurs.  Anterior  wings  fulvous  with  fuscous 
reticulations,  more  numerous  near  the  tip ;  the  apex  distinctly 
margined  with  fuscous,  interrupted  in  each  apical  cell,  except 
the  last,  by  a  fulvous  spot.  A  fuscous  squarish  spot  of  larger 
size  at  the  arculus.  Posterior  wings  fulvous  with  an  angulated, 
sub-apical,  fuscous  band,  and,  in  the  males,  slight  indistinct 
fuscous  spots  on  the  apical  margin. 

In  the  male  the  ninth  dorsal  segment  is  produced  into  what 
McLachlan  considers  the  penis  cover,  with  a  sheath  on  either 
side,  springing  from  the  base.  The  cover  is  excised  at  the  apex, 
with  two  spine-like  fulvous  hairs  on  either  side  of  the  excision: 
it  is  hollowed  medially  beneath  and  slightly  upturned  at  the 
tip.  The  last  segment  beneath  ends  in  a  thickened  piece  with 
a  large  concavity  in  the  end,  the  ventral  and  dorsal  rims  of  the 
cup  being  strongly  toothed.  From  this  on  either  side  springs 
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an  inferior  appendage  consisting  of  two  portions :  the  basal 
portion  is  broad,  concave  within ;  the  distal  portion  is  in  the 
form  of  a  strong  inturned  hook,  the  points  curved  backward 
along  the  penis.  The  broad  dorsal  plate  of  the  female  is  cov¬ 
ered  with  rufous  hairs:  the  ventral  plate  is  dark  brown,  the 
apex,  acute,  the  median  portion  shining. 

Larva. — Length,  30-38  mm.  Width,  5  mm.  Body  in  life 
dark  green,  reddish  on  the  dorsal  side,  filaments  reddish.  Head 
and  prothorax  yellow  with  black  markings  as  follows:  a  broad 
band  on  either  side  of  the  clypeus,  the  two  nearly  meeting  in 
the  median  line  posteriorly ;  a  short  branch  on  the  inner 
side  of  this  line  extending  over  the  edge  of  the  clypeus,  bfit 
fading  out  to  yellow  before  meeting  its  fellow  from  the  opposite 
side.  Parallel  to  above  band  on  either  side  of  the  head,  is  an¬ 
other  reaching  from  a  point  just  posterior  to  and  below  the 
eye,  to  posterior  border  of  head.  A  black  band  on  either  side 
of  the  pronotum  near  the  anterior  border  extending  from  near 
the  median  line  outward  and  forward  toward  the  antero-lateral 
angle,  but  not  to  it :  band  on  posterior  border  narrow  in  middle 
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portion,  wider  on  posterio-lateral  margin.  Mesa-  and  meta- 
notum  in  living  specimen  dark  green  with  small  white  mark¬ 
ings,  which  are  absent  in  alcoholic  material.  Legs  yellow,  the 
external  edge  of  the  femur  bordered  with  brown.  Tibial  spur 
of  the  first  leg  situated  on  a  distinct  projection:  from  the  sup¬ 
porting  plate  of  the  coxa  a  spine  points  forward.  The  soft  pro- 
sternal  “horn”  arises  from  the  anterior  point  of  a  tri-radiate 
piece  of  chitin.  Dragging  hooks  with  three  large  and  two  very 
small  hooks  on  the  dorsal  side.  The  lateral  margin  of  the 
eighth  segment  has  a  posterior  lobe  extending  back  over  part  of 
the  ninth  segment.  Gills,  Fig.  3. 
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Pupa. — Length,  23-30  mm.  Width,  4-5  mm.  Antennae 
extending  to  the  fourth  or  fifth  segment.  Body  in  life  green 
in  young  pupae,  later  becoming  somewhat  fuscous  above.  Dor¬ 
sal  hooks,  III,  4-5.  5-6.  5-6  +  12-15.  6-8.  7-9,  VII.  Lat¬ 
eral  line  extends  from  the  5th  segment  to  the  8th,  forming  a 
loop  under  the  latter.  Gill  formula  as  in  the  larva,  except 
there  are  no  gills  on  the  first  segment.  Labrum  and  mandibles 
not  strongly  chitinized,  the  length  of  the  labrum  1.5  times  its 
width:  mandibles  short,  length  and  breadth  sub-equal,  with  a 
projection  on  the  outer  side,  bearing  two  long  hairs. 

Case. — Length,  40-47  mm.  Width,  6-7  mm.  A  slightly 
curved  tube,  open  at  both  ends,  composed  of  rectangular  pieces 
of  leaves  or  thin  bark,  not  arranged  spirally,  but  formed  of 
successive  rings  of  material,  usually  three  to  five  of  these  rings 
forming  a  single  case.  The  pupal  case  is  almost  straight,  closed 
at  the  anterior  end  by  a  loose  mass  of  silk  and  vegetable  debris, 
thru  which  the  pupa  with  its  weak  mandibles  may  make  its 
way  out.  The  posterior  membrane  is  sieve-like,  but  not  very 
strong. 

Habits  and  Occurrence. — The  larvae  of  this  species  are  to  be 
found  in  the  streams  flowing  into  Lake  Wingra,  where  they 
live  among  the  water  cress,  and  also  from  the  pools  of  the 
swifter  stream  at  Parfrey’s  Glen,  where  their  food  appears  to 
consist  mostly  of  dead  leaves,  at  least  in  the  winter  and  spring. 
They  are  most  abundant  in  the  former  habitat.  For  some  time 
I  was  at  a  loss  to  account  for  the  disappearance  in  the  spring¬ 
time  of  this  species  from  these  streams.  The  beds  of  the 
Wingra  streams  are  composed  of  lumps  of  peaty  material  worn 
into  fantastic  shapes  by  the  flowing  water.  These  lumps  are 
honey-combed  with  larger  or  smaller  openings,  fornaed,  in  at 
least  some  cases,  by  decaying  roots.  The  larvae,  as  the  time  for 
pupation  draws  near,  in  May,  draw  their  cases  tightly  into  these 
holes,  where  they  may  only  be  found  by  tearing  apart  the 
lumps  of  peat.  They  are  entirely  invisible  from  the  exterior. 
As  most  of  these  are  blind  holes,  there  can  be  no  flow  of  water 
thru  the  case.  The  length  of  pupal  life  is  apparently  from 
two  to  four  weeks.  The  pupa  emerges  from  its  skin  on  the 
surface  of  the  water,  leaving  the  cast  skin  floating.  This  stage 
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is  abundant  in  May.  I  have  not  succeeded  in  capturing  the 
adults  in  the  open,  but  have  reared  a  large  number  in  the  lab¬ 
oratory  in  June.  Several  were  kept  in  a  cage  for  some  time- 
in  an  attempt  to  obtain  the  eggs,  but  without  results. 

(PL  LII,  Fig.  1.  PI.  LIY,  Figs.  7-17.) 

LLMHEPHLLLDZE. 

Limnephilus  rhombicus  Linn. 

Phryganea  rhombica  Linnaeus,  Faun.  Suec.,  Ed.  1,  1746,  224; 
Syst.  Hat.,  Ed.  xii,  1767,  909.  Pictet,  Pecherch.,  1834, 
148. 

Chaetotaulius  rhombicus  Kolenati,  Gen.  et  Sp.  Trich.,  Pt.  1, 
1848,  45.  Hagen,  Ent.  Ann.,  1859,  76. 

Limnephilus  rhombicus  Leach,  Ed.  Encyclopedia,  IX,  1815, 
136.  Walker,  Cat,  Heur.  Brit.  Mus.,  Pt.  1,  1852,  22. 
Hagen,  Syn.  Heur.  H.  Am.,  1861,  255;  Yerh.  zool.-bot. 
Ges.  Wien,  Yol.  14,  1864,  839.  McLaehlan,  Bev.  and  Syn.,. 
1875,  48.  Wallengren,  Kongl.  Svenska  Yet.  Ak.  Handl.,. 
Yol.  24,  1891,  41.  Struck,  Ill.  Ztschr.  f.  Ent.,  IY,  1899, 
Fig.  33;  Has  Museum  zu  Liibeck,  Festschrift,  1900,  265;. 
Mitt.  Geogr.  Ges.  u.  Hat.  Mus.,  Heft  17,  1903,  36.  Silf- 
venius,  Acta  S'oc.  pro  Fauna  et  Flora  Fennica,  21,  Ho.  4, 
43.  Ulmer.,  Allg.  Ztschr.  f.  Ent.,  YI,  1901,  224;  Stett. 
Ent.  Zeit.,  1903,  197;  Coll.  Selys,  Fasc.  YI,  1907,  17 ;  Gem 
Insectorum,  Fasc.  60,  1907,  41. 

Imago. — “Head  and  thorax  reddish,  antennas  and  palpi 
paler;  hairs  golden,  sparse.  Legs  reddish-testaceous,  spines 
black.  Abdomen  above  fuscescent  or  fusco-ochreous,  beneath 
paler,  and  in  life  somewhat  greenish.  Anterior  wings  rather 
broad,  considerably  dilated  in  the  apical  portion,  the  margin  of 
which  is  truncate;  somewhat  shining;  the  ground-color  varies 
from  straw-yellow  to  testaceous,  the  dorsal  portion  often  darker ; 
the  fenestrate  spot  broad,  oblique,  varying  from  irregularly  oval 
to  rhomboidal,  on  each  side  of  it  there  is  usually  (but  not  al¬ 
ways)  a  dark  brown  or  fuscous  mark,  that  internally  being' 
longitudinally  cuneiform,  that  externally  more  regular  and 
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broader,  often  with  one  or  two  pale  clots  at  the  thyridium,  and 
frequently  (in  strongly  marked  individuals)  connected  with  a 
brown  space  (more  or  less  broken  up  into  irrorations)  at  the 
angle,  sometimes  occupying  nearly  all  the  apical  portion,  and 
limiting  externally  the  anastomosal  space,  which  is  usually  not 
very  distinct,  and  sometimes  has  darker  irrorations  in  it  (in 
pale  individuals  the  wings  have  no  dark  markings,  and  the 
fenestrate  spot  in  them  is  less  distinct,  and  the  anastomosal 
space  obsolete)  :  no  pterostigma :  membrane  with  very  sparse 
and  short  grey  pubescence :  neuration  scarcely  darker,  with 
short  grayish  hairs.  Posterior-wings  whitish  hyaline,  the  apical 
portion  tinged  with  yellow ;  neuration  pale,  yellowish  in  the 
apical  portion:  the  first  apical  sector  in  the  male  with  a  dense 
fringe  of  brown  hairs  (the  ‘beard’)  occupying  only  a  short 
:space:  upper  branch  of  the  cubitus  furcating  slightly  beyond 
ithe  level  of  the  commencement  of  the  discoidal  cell. 

“In  the  male  the  terminal  margin  of  the  last  (eighth)  dorsal 
segment  is  much  produced  in  the  middle  into  an  obtuse  lobe 
which  is  somewhat  rolled  under  and  densely  covered  with  short 
black  setse.  Superior  appendages  very  large,  elongately  oval, 
yellow,  very  convex  externally,  and  with  the  upper  and  lower 
margins  considerably  rolled  inward ;  the  lower  margin  is  black 
and  coarsely  but  obtusely  toothed,  and  in  the  middle  of  this 
margin  (or  rather  nearer  the  apex  than  the  middle)  is  a  very 
large  black  triangular  projection  turned  inwards,  and  coarsely 
toothed  in  a  very  irregular  manner,  fringed  with  long  pale 
hairs  (the  form  of  this  projection  varies  in  individuals)  :  in¬ 
ternally  these  appendages  are  deeply  concave.  Intermediate 
appendages  lying  deep  in  the  cavity  of  the  abdomen,  short,  ob¬ 
tuse,  laterally  broad,  the  apex  obtuse  and  black.  Side-pieces 
of  the  last  (ninth)  ventral  segment  broad,  fringed  with  long 
pale  hairs.  Inferior  appendages  short,  sub-triangular,  with 
long  dark  hairs  at  the  apex.  Penis  elongate,  reddish.  A  mi¬ 
nute  acute  triangular  tooth  in  the  middle  of  the  6th  and  Tth 
ventral  segments. 

“In  the  female  the  9th  dorsal  segment  forms  a  triangle, 
fringed  with  pale  hairs.  Appendages  long,  drawn  out  into  a 
slender  point,  with  long  pale  hairs,  the  basal  portion  broader 
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and  often  dilated  on  its  lower  margin,  forming  an  angle  (but 
the  form  varies  somewhat,  probably  partly  naturally  and  partly 
from  the  effect  of  desiccation).  Tubular  piece  as  long  as,  or 
slightly  longer  than,  the  appendages,  open  in  the  middle,  above,, 
nearly  to  the  base,  reddish,  obtuse  if  viewed  from  the  side, 
hairy.  Side-pieces  of  9th  ventral  segment  conical.  Vulvar 
scale  with  the  median  lobe  longer  than  the  lateral.  A  short 
broad  triangular  tooth  on  the  middle  of  the  6th  ventral  segment,, 
and  an  indication  of  a  similar  tooth  on  the  5th. 

“Length  of  body,  10-17  mm.  Expanse,  31-42  mm.  The 
smallest  and  the  largest  individuals  I  have  seen  are  both  fe¬ 
males.” 

The  above  is  McLachlan’s  description.  In  examining  an  al¬ 
coholic  individual  of  our  own  form  I  noted  that  from  the  inner 
side  of  the  base  of  the  inferior  appendages  of  the  male,  there 
arises  a  short  flattened  branch,  the  distal  end  of  which  is 
rounded  off  on  the  outer  side,  and  bears  an  acute  point  on  the 
inner ;  this  distal  part  is  toothed  with  sharp  brown  spines.  An 
examination  of  a  European  specimen,  however,  disclosed  that 
the  same  structure  is  there  present  also.  It  is  usually  drawn 
deeply  within  the  abdomen  in  dried  specimens. 

This  species  was  formerly  given  a  place  in  our  fauna,  but 
Mr.  Banks  does  not  list  it  in  his  latest  catalogue  (1907).  My 
specimens  agreed  so  closely  with  the  above,  description,  how¬ 
ever,  that  I  wished  to  test  the  matter  by  comparison.  I  there¬ 
fore  sent  specimens  (all  stages)  to  Mr.  Ulmer  with  a  request 
for  some  European  specimens  in  exchange,  and  also  asked  his 
opinion.  He  very  kindly  furnished  me  with  exchange  speci¬ 
mens  and  stated  that  they  appeared  to  be  specifically  identical.. 
I  can  find  no  differences  comparable  to  those  usually  consid¬ 
ered  as  specific  in  the  group  and  therefore  list  this  as  a  Wis¬ 
consin  species  which  has  been  reared.  I  include  full  descrip¬ 
tions  of  all  stages,  not  claiming  them  as  original,  though  those 
of  the  pupa  and  larva  are  not  copied.  This  course  seemed  ad¬ 
visable  for  the  sake  of  completeness,  and  for  the  convenience  of 
American  workers  who  might  not  find  the  scattered  literature 
available.  The  drawings  are  original. 
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Larva. — Length,  16-20  mm.  Width,  4  mm.  Body  yellow¬ 
ish.  Head  and  thorax  yellow  with  many  black  and  brown 
markings.  A  median  longitudinal  hand  on  clypens,  broad  at 
the  anterior  end,  and  on  either  side  a  broad  band,  the  pair  not 
quite  uniting  above ;  the  posterior  half  of  each  band  is  not  solid 
black,  but  composed  of  black  patches  connected  by  brown, 
though  a  variation  to  almost  solid  black  may  be  noted  (in  the 
latter  respect  the  European  forms  examined  differ,  the  bands 
being  more  uniformly  black)  :  outside  of  these  bands  are  a 
number  of  small  spots,  irregularly  placed,  these  being  replaced 
by  darker  beneath,  where  the  color  varies  (in  both  forms)  from 
light  brown  to  black:  around  the  occipital  foramen  a  darker 
border.  Anterior  third  of  pronotum  and  posterior  border  black, 
the  limits  of  the  color  more  or  less  distinctly  marked:  a  short 
diagonal  line  in  the  anterior  outer  corner  of  the  lighter  area 
across  the  middle  of  the  segment  ;  a  group  of  spots  on  the  pos¬ 
terior  outer  angle,  a  small  longitudinal  bar  on  either  side  of 
the  median  line  posteriorly,  and  a  pair  of  spots  before  the  bars, 
but  more  widely  separated.  Mesonotum  often  quite  dark,  with 
markings  indistinct,  but  in  the  most  favorable  specimens  (esj 
pecially  in  preserved  material)  the  posterior  border  is  seen  to 
be  black,  the  band  wide  at*  the  posterior  outer  angle :  an  indis¬ 
tinct  and  more  or  less  broken  “V”  on  outer  anterior  corner  : 
some  small  spots  on  the  outer  portion,  and,  near  the  median 
line,  there  can  usually  be  distinguished  a  pair  of  small  spots 
lying  anterior  to  a  pair  of  small  transverse  bars.  In  the  speci¬ 
mens  at  hand  the  bands  of  the  prothorax  appear  rather  more 
-distinct  on  the  European  individuals,  while  the  markings  on  the 
mesonotum  are  less  distinct,  the  whole  segment  being  darker. 
However,  the  individual  variation  is  considerable  in  any  set  of 
specimens.  Legs  yellow  with  brownish  spots  on  the  outer  side. 
Ho  gill-filaments  appear  on  the  eighth  segment,  as  shown  in  the 
diagrams  of  Silfvenius  (1902)  and  Ulmer  (1901)  :  these  may 
occur  on  our  forms  perhaps,  but  certainly  not  often.  In  only 
one  of  four  individuals  from  Europe  did  I  find  a  single  fila¬ 
ment  on  this  segment. 

Pupa. — Length,  18-20  mm.  Width,  4  mm.  Antennas  ex¬ 
tending  to  the  7th  segment.  Body  yellowish.  Dorsal  hooks, 
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III,  3.  4.  3-4  +  12-15.  3-4.  3-4,  VII.  The  lateral  line 

begins  on  the  posterior  part  of  the  5th  segment  and  forms  a  loop 
beneath  the  8th.  The  gills  seem  to  be  as  in  the  larva,  perhaps 
averaging  fewer  branches  in  a  place.  The  last  segment  ends 
in  a  pair  of  lobes,  each  bearing  a  slender,  slightly  upturned 
process,  with  rounded  ends  turning  outward,  terminated  by  two 
black  hairs.  Labrum  broader  than  long;  a  group  of  live  long 
hooked  hairs  on  either  side  in  front,  and  two  smaller  ones,  not 
hooked,  on  each  side  posteriorly.  Mandibles  straight,  finely 
toothed  within. 

Case. — Length,  20-25  mm.  Width,  inside,  4.5-5  mm.  The 
external  measurement  is  so  variable  that  the  internal  diameter 
is  given.  It  is  a  straight  tube,  with  a  small  central  opening  at 
the  posterior  end.  The  case  is  extremely  variable  as  to  the 
kind  of  material  of  which  it  is  composed,  the  larva  using  bits 
of  wood,  pieces  of  plant  stem  and  leaves,  seeds,  or  shells,  though 
I  have  found  none  of  the  latter  kind  in  Wisconsin.  These  ma¬ 
terials  are  built  up  very  irregularly,  and  the  case  often  has  a 
very  bulky  appearance.  The  cases  in  the  streams  at  Lake 
Wingra  show  a  seasonal  variation,  the  cases  of  the  younger 
larvae,  in  the  autumn,  being  often  nearly  or  quite  as  broad  as 
they  are  long,  composed  of  pieces  of  leaves  placed  with  their 
edges  transverse  to  the  long  axis  of  the  tube.  The  anterior  view 
of  such  a  case  presents  the  appearance  of  a  very  thick-walled 
tube  with  a  small  lumen.  The  pupal  case  is  closed  with  a  sieve¬ 
like  membrane.  This  case  is  mentioned  more  frequently  than 
any  other  in  the  literature. 

Habits  and  Occurrence. — These  larvae  are  very  common  in 
the  small  streams,  where  not  too  swift,  and  are  probably  more 
frequently  encountered  by  the  amateur  than  any  other.  They 
are  quite  plentiful  among  the  watercress  in  the  streams  about 
Lake  Wingra,  and  are  also  found  in  Merrills  Springs  and  in 
the  stream  at  Devil’s  Lake,  as  well  as  in  the  lower  portion  of 
the  stream  from  Parfrey’s  Glen.  At  the  end  of  July  very  small 
larvae  may  be  collected  by  using  care,  though  they  are  not  large 
enough  to  be  conspicuous  until  late  autumn  and  winter.  They 
may  be  kept  in  the  laboratory  rather  easily,  where  they  will 
feed  on  Elodea,  N.  officinale ,  or,  vegetable  food  failing,  on  dead 
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fish.  I  have  had  two  small  fish  skeletons  beautifully  cleaned 
by  these  larvae. 

The  pupal  cases  are  usually  found  attached  to  logs  and  sticks, 
especially  such  as  are  rough  and  uneven,  in  May  and  June. 
Pupal  life  in  the  laboratory  lasts  about  two  weeks.  The  imagos 
appear  in  June  and  July. 

(Pl.  LI  I,  Fig.  7.  PJ.  TV,  Figs.  3-8.) 

Limnephilus  submonilifer  Walker. 

Limnephilus  submonilifer  Walker,  Cat.  Heur.  Brit.  Mus.,  1852, 
33.  TIagen,  Syn.  jNeur.  X.  Am.,  1861,  260.  McLachlan, 
Ent.  Ann,  1863,  157.  Banks,  Cat.  Heur.  Ins.  U.  S.,  1907, 
37.  Ulmer,  Gen.  Insectorum,  Fasc.  60,  1907,  44. 
Limnephilus  pudicus  Hagen,  Syn.  Ueur.  X.  Am.,  1861,  262  ; 
Proc.  Host.  Soc.  Hat.  Hist.,  XV,  1861,  295.  Ulmer,  Gen. 
Insectorum,  Fasc.  60,  1907,  44. 

Imago. — Length  of  body,  8-11  mm.  Expanse,  21-27  mm. 
The  two  specimens  giving  the  extreme  measurements  are  both 
females.  Antennse  black,  the  basal  portion  narrowly  annulated 
with  fuscous,  basal  joint  with  a  little  gray  hair.  Palpi  fus¬ 
cous.  Head  and  thorax  fuscous,  the  head  clothed  with  sparse, 
gray  pubescence,  and  long,  coarse,  black  hairs;  a  pair  of  trans¬ 
verse  warts  posteriorly.  A  pair  of  large  warts  on  the  pronotum 
similarly  clothed.  On  the  mesonotum,  a  longitudinal  ridge  on 
either  side  of  an  impressed  median  line,  a  median  posterior 
area,  and  the  wing  callosites,  all  with  black  hair;  a  minute 
pencil  of  gray  or  white  hair  at  the  posterior  median  point  of 
the  segment.  Abdomen  fuscous.  Legs  brownish-testaceous,  the 
feet  darker,  spotted  with  black.  Spurs  brown,  spines  black. 
Anterior  wings  brownish -gray  with  numerous  small  irrorations : 
a  much  broken  fuscous  line  along  the  radius,  ending  in  a  large 
irregular  spot  at  the  pterostigma :  a  less  broken,  fuscous  band 
along  the  cubitus,  another  along  the  inner  margin  to  the  arculus : 
a  light,  semi-hyaline,  rhomboidal  area  near  the  middle  of  the 
wing,  extending  obliquely  forward  and  outward :  veins  fuscous, 
often  with  lighter  interruptions.  Posterior  wings  grayish- 
hyaline,  iridescent,  darker  at  the  tips. 


Vorhies — Studies  on  the  Trichoptera  of  Wisconsin.  667 

In  the  male  the  superior  appendages  are  small,  rounded,  the 
apex  very  slightly  excised  beneath,  fringed  with  hair.  The  in¬ 
termediate  appendages  are  slender,  turned  outward,  hook-like, 
inconspicuous.  The  inferior  appendages  are  wide  apart,  the 
obtuse  apex  slightly  upturned,  hairy. 

Larva. — Length,  12-15  mm.  Width,  2.5  mm.  Abdomen  in 
life  clear  white.  Head  and  thorax  varying  considerably  in  gen¬ 
eral  shade  of  color,  from  gray  specimens  on  which  darker  mark¬ 
ings  show  plainly,  to  almost  black  ones  on  which  the  markings 
are  barely  visible.  In  light  specimens  the  head  darker  than 
the  pro-  and  mesothorax.  Mandibles  black.  On  the  dark  head 
a  light  band  may  be  distinguished  bordering  the  clypeus  and 
extending  along  the  posterior  median  suture :  on  the  dark  back¬ 
ground  on  either  side  of  this  Y-shaped  light  band  may  be  dis¬ 
tinguished  a  row  of  darker  spots  consisting  of  short  transverse 
bars  anteriorly,  and  small  round  spots  posteriorly:  outside  of 
these  are  several  small  irregularly  placed  spots.  The  prothorax 
has  on  the  posterior  half  near  the  medial  line  a  pair  of  diag¬ 
onally  placed  elongated  blotches,  apparently  formed  by  the 
fusion  of  two  spots :  parallel  to,  but  within  and  posterior  to 
these  lies  another  pair  composed  of  three  fused  spots:  on  the 
posterior  lateral  corner  of  the  segment  are  several  small  spots; 
the  posterior  edge  bordered  with  black.  On  the  mesothorax  a 
pair  of  small  round  spots  lies  near  the  median  line  at  about  the 
junction  of  the  first  and  middle  thirds  of  the  segment,  and  at 
the  middle  of  the  segment  lies  a  pair  of  short  transverse  bars: 
a  number  of  other  spots  on  this  segment  show  a  general  ten¬ 
dency  to  an  arrangement  on  a  double  row  extending  from  the 
outer  anterior  angle  to  the  posterior  border  near  the  median 
line :  others  on  the  posterior  outer  corner  in  general  lie  parallel 
to  these  rows :  posterior  border  black.  Metanotum  with  three 
pairs  of  chitinous  spots.  Legs  gray  with  black  at  joints  of 
femora  and  tibia1.  Small  chitinous  points  along  lateral  line  on 
segments  3-8.  The  gills  are  in  groups  of  two  or  three,  except 
toward  the  posterior  end,  where  they  are  simple,  Fig.  4. 

Pupa. — Length,  9  mm.  Width,  2  mm.  Antennae  extending 
to  the  9th  segment.  Color  whitish.  Dorsal  spines,  IV,  2. 
3  +  6-7.  3-4.  4,  VII.  Lateral  line  of  gray  hairs  begins  on 
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the  posterior  half  of  the  6th  segment  and  forms  a  loop  under 
the  8th.  In  my  single  specimen  the  gills  appear  to  be  the  same 
as  in  the  larva.  Posterior  end  of  the  abdomen  ending  in  two 
lpng  projections  with  three  hairs  on  the  distal  portion.  Man¬ 
dibles  long,  length  and  breadth  sub-equal,  provided  with  a  brush 
of  five  long  hooked  bairs  on  either  side. 


Case. — Length,  20-30  mm.  Width,  anterior,  3  mm. ;  pos¬ 
terior,  2  mm.  Composed  of  flat  pieces  of  plant  material,  ir¬ 
regularly  placed,  not  with  a  spiral  arrangement.  Usually  with 
one  or  two  pieces  projecting  at  the  anterior  end  as  a  dorsal  hood. 

Habits  and  Occurrence. — The  larva  of  this  species  is  found 
only  in  the  more  shallow  pools,  which  are  subject  to  drying  out 
so  as  to  contain  but  little  water  in  the  fall,  and,  one  would  sup¬ 
pose,  to  freezing  solid  in  the  winter.  Two  specimens  were 
secured  in  spring  from  a  small  pool  scarcely  six  inches  deep. 
Pools  in  which  the  phyllopod  crustacean,  Branchipus,  may  be 
taken,  are  of  the  right  kind  for  this  species.  Early  in  April 
many  larvae  of  various  sizes,  most  of  them  quite  small,  may  be 
obtained  by  sweeping  lightly  over  the  vegetation  with  a  small 
meshed  net. 

Though  a  most  careful  search  was  made  at  intervals  during 
the  time  between  the  finding  of  the  larvae  in  abundance  and  the 
appearance  of  the  adults,  the  pupae  could  not  be  located  in  their 
natural  habitat.  In  the  laboratory,  pupal  cases  were  closed 
May  9,  and  the  first  adult  appeared  on  May  23.  Previous  to 
this,  on  May  13,  two  specimens  taken  with  a  trap  lantern, 
proved  to  belong  to  this  species.  These  must  have  come  some 
distance,  as  it  is  at  least  a  mile  from  Science  Hall,  where  the 
trap  was  operated,  to  any  pool  suitable  for  the  larvae.  On  two 
different  occasions  I  discovered  imagos  in  the  house,  equally  dis- 
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tant  from  the  larval  habitat.  Strange  to  say,  on  Oct.  14,  Prof. 
Marshall  brought  in  a  specimen  picked  up  on  the  street.  This 
late  elate  suggests  the  possibility  of  there  being  two  broods. 

(PL  LI  I,  Fig.  4.  PI.  LIV,  Figs.  18-21.  PL  LY,  Figs. 

1,  2.) 

JSl eophylax  autumnus  nov.  sp. 

Imago. — Length  of  body,  5-7  mm.  Expanse,  male,  15-17 
mm. ;  female,  16-18  mm.  Antennae,  8-9  mm.  in  length,  the 
basal  portion  fulvous,  more  fuscous  at  the  apex,  the  basal  joint 
clothed  with  gray  hairs.  Palpi  fulvous.  Head  fulvous,  clothed 
with  gray  hair :  a  pair  of  large  warts  between  the  bases  of  the 
antennae  just  above  the  median  ocellus;  a  smaller,  transverse 
pair  just  posterior  to  the  paired  ocelli,  and  a  larger  transverse 
pair  posterior  to  these,  all  hairy.  Thorax  fulvous,  gray  hairs 
on  the  warts,  of  which  there  are  on  the  pronotum,  a  small 
median  pair,  and  a  larger,  lateral,  transverse  pair :  on  the  meso- 
notum,  a  small  longitudinal  pair  separated  by  a  median  im¬ 
pressed  line,  and  a  large  median  one  on  the  posterior  half  of 
the  segment.  Abdomen  short,  robust,  brown  above,  paler  be¬ 
neath;  not  hairy,  except  on  terga  of  7th  and  8th  segments:  a 
conspicuous  tooth  on  the  7th  ventral  segment  of  the  male,  not 
on  both  penultimate  and  antipenultimate  segments,  as  given  for 
the  genus.  Legs  fulvous,  tibiae  and  tarsi  with  black  spines; 
spurs  fulvous,  1,  3,  4.  Anterior  wings  fuscous,  guttate  with 
yellow,  rather  densely  pubescent  with  black  and  golden  hair: 
veins  brown :  on  the  inner  margin  a  long  yellow  spot  extending 
out  from  the  body,  another  on  the  middle  of  the  margin,  fuscous 
between  the  two  and  without  the  latter  at  the  arculus ;  a  smaller 
yellow  spot  in  the  last  apical  cell :  a  transparent  V-shaped  spot 
in  the  darker  region  at  thyridium  and  arculus.  A  dorsal  view 
of  the  insect  with  wings  folded  shows  a  characteristic  yellow 
median  figure,  consisting  of  a  double  spindle  followed  by  a 
small  dot,  the  whole  on  a  fuscous  background.  A  group  of 
long  black  hairs  near  base  of  wing  in  unrubbed  specimens; 
outer  margin  with  fringe  of  black  and  golden  hairs.  Posterior 
wings  sub-hyaline,  sparsely  clothed  with  hairs  which  are  darker 
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toward  the  apex:  fringed  with  black  hair  at  the  apex,  shading 
into  light  golden  along  the  inner  margin. 

In  the  male  the  9th  dorsal  segment  is  produced  into  a  long 
plate,  deeply  cleft  in  the  middle,  its  sides  curving  downward  so 
that  it  is  quite  broad  in  lateral  view:  in  the  latter  view  the  basal 
portion  is  large,  separated  from  the  smaller,  oblong,  distal  por¬ 
tion  by  a  constriction.  Beneath  the  dorsal  plate  are  the  su¬ 
perior  appendages,  directed  downward.  Arising  from  the 
lateral  portion  of  the  9th  ventral  segment  is  an  appendage,  nar¬ 
rowing  toward  the  tip,  directed  upward,  and  curving  inward,, 
the  apex  obtuse:  this  probably  represents  the  intermediate  ap¬ 
pendage.  The  inferior  appendages  are  short,  rounded,  pointing 
somewhat  downward  and  curved  inward:  within,  each  bears  a 
heavy  brown  piece,  arising  from  the  inner  dorsal  edge  of  the 
appendage  near  its  base,  and  curving  downward,  its  apical  mar¬ 
gin  toothed.  The  end  of  the  latter  piece  nearly  meets  with  a 
small  chitinous  projection  arising  from  the  ventral  margin  of 
the  segment  on  either  side  of  a  median  excision.  A  few  very 
long  hairs  are  present  on  dorsal  segments  7  and  8. 

The  spur  number  of  the  genus  does  not  seem  to  be  uniform. 
Only  two  other  species  are  known.  McLachlan,  who  described 
the  genus  and  the  first  species  (1873)  gives  the  number  as 
1,  2,  4.  N.  fuscus  Banks  (1903)  has  1,  2,  2.  The  number  is 
quite  variable  among  the  individuals  of  autumnus,  but  an  ex¬ 
amination  of  a  large  number  proved  that  1,  3,  4,  as  given,  best 
represented  the  average  condition. 

Larva. — Length,  8-10  mm.  Width,  2  mm.  Body  yellowish,, 
reddish  on  the  dorsal  surface.  Head  small,  very  dark,  with  a 
few  lighter  spots  forming  an  irregular  group  on  the  clypeus,. 
near  the  point :  a  row  of  four  spots  on  either  side  of  the  cly¬ 
peus.  In  a  dorsal  view  of  the  larva  little  of  the  head  is  visible, 
the  pronotum  projecting  forward  over  it.  Pronotum  lighter 
in  color,  especially  anteriorly,  beset  with  short  hairs;  indistinct 
spots  on  the  posterior  half ;  anterior  edge  pectinate  with  short 
spines.  Ho  “horn”  on  the  prosternum.  Mesonotum  very  dark 
with  black  border  on  outer  posterior  corner,  within  which  is  a 
small  lighter  area ;  there  is  a  white  median  line  on  this  seg¬ 
ment.  First  pair  of  chitinous  shields  on  the  metanotum  very 
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.small,  represented  by  the  bases  of  a  pair  of  hairs ;  second  pair 
larger,  irregular,  dark;  third  pair  long,  black.  Legs  dark 
brown.  An  elliptical  ring  of  chitin  lies  transversely  on  the  ven¬ 
tral  side  of  the  3rd,  4th,  and  5th  segments.  Lateral  line  on 
.•segments  3-7.  Gill  filaments  small,  simple,  as  in  Fig.  5. 


/  2  3  4-  S  G  7  s 


Pupa. — Length,  6-9  mm.  Width,  2  mm.  Antennae  as  long 
as,  or  slightly  longer  than,  the  body.  Body  white  or  reddish- 
hrown.  Dorsal  spines,  III,  2-3.  3-4.  4-5+50-60.  4-6.  4-5, 
VII.  Lateral  line,  gray,  begins  on  the  posterior  half  of  the  5th 
segment,  and  forms  a  loop  under  the  8th.  Above  and  below  the 
lateral  line,  on  segments  2-7,  is  a  somewhat  sinuous  line  of 
chitin,  conspicuous  on  even  the  very  young  pupae.  A  tuft  of 
black  hairs  on  the  ventral  side  of  the  coxae  of  the  1st  and  2nd 
pairs  of  legs.  No  gill-filaments  present.  Posterior  border  of 
the  first  segment  chitinous,  with  short  black  spines,  directed 
backward.  A  pair  of  slender  appendages,  like  stout  hairs, 
hooked  at  their  ends,  arise  from  the  posterior  end  of  the  ab¬ 
domen.  Labrum  small,  with  long  hairs  hooked  at  the  apex; 
length  and  breadth  sub-equal,  two  thirds  the  length  of  the  man¬ 
dibles,  which  are  slender,  knife-like,  with  two  large  hairs  on  the 
outer  side  of  the  base. 

Eggs. — The  eggs  are  enclosed  in  small  clear  masses  of  jelly, 
not  very  firm,  3-5  mm.  in  diameter.  These  are  deposited  in 
well  protected  places  beneath  overhanging  banks,  or  under 
sticks,  where  they  are  so  near  the  water  as  to  be  kept  moist  and 
warm,  since  the  time  of  egg-laying  is  late  October  and  the  first 
half  of  November. 

Case. — Length,  8-11  mm.  Width,  3-4  mm.  The  case  is  of 
sand,  slightly  curved,  somewhat  flattened  dorsi-ventrally,  lateral 
rows  of  larger  stones  adding  to  the  flattened  appearance.  The 
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case  closely  resembles  that  of  the  genus  Silo.  The  pupal  case 
is  like  that  of  the  larva,  except  that  it  is  closed  at  both  ends  by 
a  single  stone,  beneath  the  lower  edge  of  which  a  narrow  space 
is  left,  guarded  with  a  grate-like  structure  of  silk. 

Habits  and  Occurrence. — These  larvae  are  found  in  the  short 
stream  at  Merrill’s  Springs,  and  in  Parfrey’s  Glen.  At  Mer¬ 
rill’s  Springs  they  are  very  abundant,  but  peculiarly,  except  in 
this  restricted  habitat,  none  are  to  be  found  in  the  vicinity  of 
Madison.  When  pupation  time  approaches,  the  larvae  cluster 
densely  in  crevices  of  rocks  or  logs.  Apparently  they  lie  within 
the  closed  case  for  a  rather  long  period  before  transforming  to 
pupae. 

The  imagos  were  most  abundant  at  the  springs  in  October 
and  November.  They  are  sluggish,  showing  little  disposition 
to  fly  when  disturbed,  perhaps  on  account  of  the  coolness  of  the 
atmosphere  at  that  time  of  the  year.  They  may  be  easily  picked 
up  with  the  forceps  at  the  water’s  edge,  where  they  hide  under 
the  vegetation,  and  in  crevices.  In  cages  in  the  laboratory, 
they  were  observed  to  be  very  active  at  dusk. 

(PL  LII,  Pig.  3.  PI.  LV,  Pigs.  9-20.) 

Platyphylax  designatus  Walker. 

Limnephilus  designatus  Walker,  Brit.  Mus.  Cat.  Neur.,  Pt.  I, 
1852,  24. 

Enoicyta  designata  Hagen,  Syn.  Neur.  N.  Am.,  1861,  269. 
Platyphylax  designatus  McLachlan,  Jour.  Linn.  Soc.  Lond. 
Zool.,  XI,  1871,  110.  Banks,  Cat.  Neur.  Ins.  IT.  S.,  1907,. 
39.  Ulmer,  Notes  Leyden  Mus.,  XXVIII,  1906,  20^ 
Gen.  Insectorum,  Pasc.  60,  1907. 

Imago. — Length  of  body,  9-11  mm.  Expanse,  26-30  mm. 
Antennse  luteo-fulvous,  fuscescent  at  tips,  basal  joint  above  with 
luteous  hair,  beneath  darker.  Body  fuscous  above,  luteo-fulvous 
beneath.  A  pair  of  small  warts  (inconspicuous  in  dry  speci¬ 
mens)  just  above  the  median  ocellus,  a  large  diagonal  posterior 
pair  on  head,  a  transverse  pair  on  the  pronotum,  a  linear  pair 
and  a  posterior  median  one  on  the  mesonotum,  all  clothed  with 
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luteous  hair;  a  pair  along  the  posterior  side  of  the  eyes,  the 
wing  callosities,  and  the  outer  ends  of  the  pronotal  warts,  with 
black  hairs;  a  small  group  of  fuscous  hairs  beneath  the  anten¬ 
nas  anterior  to  the  eyes.  Legs  brownish-yellow  with  black 
spines ;  coxae  of  the  posterior  two  pairs  fuscous,  tarsi  fuscescent, 
spurs  luteous.  Anterior  wings  longitudinally  vittate  with  fus¬ 
cous,  yellowish,  and  white  stripes,  awith  a  silky  white  diseal 
stripe  which  is  interrupted  beyond  the  middle,  dilated  and  ir¬ 
regular  towards  the  tip.”  (Walker,  1852.) This  stripe,  if  an¬ 
alyzed,  is  seen  to  consist  of  a  narrow  whitish  stripe  between 
the  sector  and  media,  and,  separated  from  this  by  a  fuscous  an¬ 
astomosis,  live  whitish  stripes  in  the  apical  cellules  as  follows: 
in  the  bases  of  the  3rd  and  4th,  a  stripe  1-3  to  1-2  the  length 
of  the  cells ;  in  the  2nd  and  5th,  a  stripe  the  full  length ;  in  the 
base  of  the  6th  cell,  a  short  stripe  or  spot ;  the  whole  margined 
with  darker.  There  is  a  small  whitish  spot  at  the  thyridium, 
and  a  trace  of  one  at  the  arculus.  Between  the  lower  branch 
of  the  media  and  the  anal  vein  is  a  lighter  area,  the  latter  vein 
conspicuously  darker.  Anterior  edge  of  the  wing  to  radius 
lighter;  discoidal  cell  usually  somewhat  lighter,  with  a  dark 
median  stripe.  There  is  a  cross-vein  between  the  subcosta  and 
radius  near  the  end  of  the  former,  which  appears  to  turn  up  to 
the  costal  margin  rather  abruptly  after  the  cross-vein,  hut  is 
weak  and  difficult  to  see  in  that  part.  Cross-veins  on  the  basal 
cells  are  absent  in  this  species.  Discoidal  cell  in  each  wing 
more  than  1.5  times  as  long  as  its  stalk.  Posterior  wings  nearly 
hyaline,  grayish-luteous  at  the  apex. 

The  last  dorsal  segment  of  the  male  is  beset  with  short  black 
setee,  thicker  on  either  side  of  the  median  line.  Superior  ap¬ 
pendages  large,  sloping  down  from  above,  straight  beneath,  the 
intermediate  appendages  lying  between  them,  curving  strongly 
upward.  Inferior  appendages  pointing  strongly  upward,  nar¬ 
row  but  not  pointed  at  the  tips,  widely  separated  throughout. 
Penis  bifid,  as  seen  from  the  rear ;  sheaths  very  complex,  con¬ 
sisting  of  a  group  of  heavy  bristles,  part  of  which  lie  alongside 
the  penis,  the  others  turning  upward  and  outward.  The  figure 
(Fig.  23,  Pl.  LV)  offers  the  best  description  here. 
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Dr.  Betten,  who  made  the  first  determination  of  this  species 
for  me  for  use  in  another  paper  (1905),  pointed  out  at  that 
time  that  it  did  not  entirely  agree  with  Walker’s  description. 
It  perhaps  agrees  as  well  as  the  average  of  Walker’s  species,  but 
my  specimens  are  somewhat  smaller  than  the  measurements 
given.  I  have  been  recently  informed  by  Dr.  Betten,  however, 
that  he  has  specimens  of  the  genus  from  1ST.  York  which  agree 
as  well  but  are  as  much  too  large  for  Walker’s  measurements  as 
mine  are  too  small,  but  a  distinct  species.  As  he  suggests,  the 
question  may  be  properly  settled  only  by  reference  to  the  type, 
if  it  still  exists.  In  the  meantime,  it  may  be  here  placed  as 
•designates* 

Larva. — Length,  15-17  mm.  Width,  3-5  mm.  Body  in 
life,  yellowish  or  greenish-white,  slightly  reddish  on  the  dorsal 
side.  Head  dark  brown,  shading  to  black  anteriorly  and  later¬ 
ally.  Ground  color  of  pro-  and  mesonotum  grayish-yellow.  A 
black  Y-shaped  band  lying  along  suture  of  clypeus  and  median 
dorsal  suture  of  head ;  the  anterior  ends  of  the  branches  become 
broad  and  indistinct  in  the  dark  background.  Clypeus  marked 
with  median  triangle  of  black  dots,  and  with  double  row  of 
same  extending  forward  into  the  black  portion.  A  somewhat 
irregular  row  of  larger  black  spots  outside  of  and  parallel  to  the 
Y-shaped  band.  Smaller  black  spots  irregularly  placed  on  sides 
of  head,  becoming  indistinct  in  the  black  border.  Pronotum 
with  a  dark  anterior,  and  a  narrow  black  posterior  border,  the 
latter  broken  in  the  medial  line ;  two  pairs  of  small  oblong  spots, 
nearly  parallel,  on  either  side  of  the  median  line  on  the  poster¬ 
ior  half  of  the  segment.  A  darker  band,  in  which  are  many 
irregular  black  dots  and  blotches,  extending  diagonally  across 
the  posterior  outer  corner  of  the  pronotum,  and  continuing 
across  mesonotum  toward  the  median  posterior  border.  The 
anterior  half  of  the  border  of  the  metanotum  not  distinctly  out¬ 
lined  :  posterior  half  bordered  widely  on  sides  with  black,  which 
is  continued  as  a  narrower  band  along  the  posterior  edge,  but 
interrupted  in  the  median  line.  A  dark  patch  between  the  lat- 

*  Banks,  in  a  paper  appearing  after  this  was  in  type,  ( Tr.  Am.  Ent. 
Soc.,  XXXIV,  Sept.  1908),  distinguishes  three  varieties  of  this  species, 
of  which  he  considers  my  specimens  to  be  of  the  typical  form  (as  he 
has  kindly  informed  me  by  letter). 
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eral  black  border  and  the  dark  diagonal  band.  On  either  side 
of  a  light  median  line,  is  a  small  transverse  oblong  spot  posterior 
to  a  black  dot.  Metanotum  with  chitinous  patches  well  devel¬ 
oped.  Thoracic  segments  and  first  abdominal  segment  beset 
with  short  brown  hairs.  Legs  yellowish-brown;  femora  and 
tibse  spotted  with  dark  brown.  Lateral  line  on  segments  2-8. 
Gills  complex,  from  one  to  seven  branches  in  a  place,  the  simpler 
ones  near  the  lateral  line.  Tig.  6. 


Through  an  error  in  making  the  diagram  of  the  gill  formula 
in  a  former  paper  (1905),  gills  were  located  on  the  eighth  seg¬ 
ment,  which  is  entirely  without  them. 

Pupa. — Length,  12-16  mm.  Width,  3  mm.  Antennae  ex¬ 
tending  to  the  7th  segment,  or  as  long  as  the  body.  Body  white 
or  greenish-white.  Dorsal  spines,  III,  2.  2-3.  2-4+10-12.  3. 
3-4,  VTI.  Lateral  line  begins  on  anterior  edge  of  6th  segment, 
and  forms  a  loop  under  the  8th.  Gills  complex,  each  with  4-12 
branches,  in  the  same  positions  as  in  the  larva.  Abdomen  end¬ 
ing  in  two  long  processes.  Mandibles  sharp,  knife-like,  slightly 
serrate  on  cutting  edge,  a  little  longer  than  the  labrum,  which 
bears  five  long  hooked  hairs  on  either  side. 

Eggs. — The  eggs  of  this  species  are  light  greenish,  contained 
in  a  grayish  translucent  mass  of  gelatinous  material,  possessing 
considerable  rigidity.  These  masses  appear  to  be  made  up  of 
a  continuous  string  of  material  laid  in  a  regular  manner,  with 
somewhat  the  appearance  of  an  irregular  coil  6-9  mm.  in  di¬ 
ameter.  TTone  have  been  found  actually  beneath  the  water,  but 
always  in  moist,  warm  situations,  i.  e.,  beneath  the  larger  stones, 
where  they  would  not  be  subjected  to  extremes  of  heat  or  cold, 
or  to  sudden  changes. 
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Case. — Length,  18-22  mm.  Width,  4-5  mm.  at  anterior 
end,  a  little  narrower  posteriorly;  cylindrical,  beautifully  con¬ 
structed  of  rather  evenly  sized  sand  grains,  curved ;  open  at  both 
ends,  hut  the  posterior  edge  usually  turned  in  so  as  to  narrow 
the  opening.  A  dorsal  hood  at  the  anterior  end. 

The  anterior  end  of  the  pupal  case  is  composed  of  larger, 
irregular  stoijes,  sometimes  a  few  being  added  to  the  posterior 
end  also  when  it  is  closed.  It  is  fastened  at  both  ends  to  the 
lower  surface  of  a  stone,  large  clusters  being  formed  in  a  favor¬ 
able  location. 

Habits  and  Occurrence. — The  habits  of  this  larva  have  been 
described  in  an  earlier  paper  (1905).  To  the  observations 
made  at  that  time  may  he  added  the  following.  The  food  of 
the  newly  hatched  larvae  differs  somewhat  from  that  of  the  older 
ones.  Immediately  after  building  a  case,  they  begin  to  feed 
and  for  some  time  their  food  seems  to  consist  almost  entirely  of 
simple  algae,  diatoms,  etc.,  which  they  gather  from  the  rocks 
in  the  spring  or  stream. 

After  several  unsuccessful  attempts,  a  full-grown  larva  was 
successfully  transferred  to  a  glass  tube  of  the  proper  size,  and 
by  this  means  what  took  place  after  the  closing  of  the  pupal 
case  could  be  observed.  Indeed,  the  process  of  closing  was 
watched,  but  nothing  worthy  of  note  was  seen.  The  closing  of 
the  case  was  completed  Mar.  11.  On  Mar.  12  the  first  abdom¬ 
inal  segment  of  the  larva  w^as  much  constricted,  and  the  tho¬ 
racic  segments  were  stretched  apart  and  immobile,  evidence  of 
the  pupa  taking  shape  within.  The  legs  were  thrown  into  posi¬ 
tions  unnatural  for  the  active  larva,  which  if  taken  from  the 
case  at  this  time  is  of  course  helpless.  On  Mar.  15  the  hairs 
of  the  lateral  line  of  the  pupa  were  just  discernible  through  the 
larval  skin,  and  on  the  morning  of  Mar.  16  the  line  showed 
plainly,  very  black,  and  the  larval  skin  could  be  seen  free  from 
the  pupa  at  the  posterior  end.  At  9  a.  m.  strong  contractions 
and  crawding  movements  were  forcing  the  pupa  forward  in  the 
larval  skin,  causing  it  to  split.  At  12  :30  p.  m.  a  split  had  ap¬ 
peared  along  the  median  line  of  the  pro-  and  mesonotum,  ex¬ 
tending  partly  across  the  metanotum.  A  distinct,  very  white 
line  could  he  seen  along  the  sides  of  the  body  beneath  the  old 
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lateral  line  of  the  larva.  The  split  next  involved  the  head. 
The  pupa  continued  the  contractile  movements,  and,  partly  by 
means  of  the  spines  on  the  dorsal  side,  worked  the  skin  back¬ 
ward  over  the  body  so  that  a  larger  and  larger  amount  of  free 
skin  could  be  seen  posteriorly.  Within  ten  minutes  the  head 
and  thorax  were  free,  except  the  antennae  and  long  appendages. 
The  process  then  went  on.  steadily  until  the  skin,  without  fur¬ 
ther  splitting,  was  worked  off  at  the  posterior  end.  As  a  re¬ 
sult  of  the  crawling  movements,  the  pupa  had  its  head  tightly 
jammed  against  the  anterior  end  of  the  case  during  the  molting 
process.  Twenty-three  minutes  after  the  split  was  first  noticed, 
the  pupa  was  entirely  free.  Probably  an  average  of  twenty- 
five  minutes  is  sufficient  for  the  molt  after  splitting  of  the  lar¬ 
val  skin,  but  some  hours  seem  to  he  necessary  to  produce  the 
rupture.  The  splitting  of  the  head  occurs  along  the  sutures 
of  the  clypeus.  Two  days  later  a  considerable  portion  of  the 
cast  skin  of  the  abdomen  had  been  forced  out  through  the  pos¬ 
terior  aperture.  In  three  days  some  of  the  legs  had  passed 
out.  Unfortunately  this  pupa  died  before  transforming,  so  no 
further  observation  could  be  made  upon  it. 

Larvae  have  been  taken  from  springs  flowing  into  Lake  Gen¬ 
eva,  Walworth  County,  from  Merrill’s  Springs,  from  the  springs 
at  Devil’s  Lake,  the  stream  in  Parfrey’s  Glen  and  a  neighboring 
stream,  and  from  the  large  springs  at  Lake  Wingra  previously 
reported  (1905). 

While  the  statement  previously  made  as  to  the  time  of  ap¬ 
pearance  of  the  adults  is  correct,  so  far  as  what  may  be  called 
the  maximum  appearance  is  concerned,  a  few  stragglers  may  be 
found  during  the  summer  and  autumn.  They  may  be  easily 
captured  from  beneath  the  sticks  and  stones  near  the  water,  but, 
if  once  they  start  to  run  or  fly,  they  are  very  active  and  difficult 
to  catch.  As  late  as  Oct.  12  four  egg  masses  were  taken,  after 
diligent  search,  where  perhaps  as  many  dozen  might  have  been 
obtained  in  April  or  May.  On  Nov.  2,  one  egg  mass  was  found, 
but  the  eggs  were  unfertilized.  Eggs  deposited  in  the  labora¬ 
tory  hatched  in  eleven  days. 

(PI.  LIT,  Eig.  9.  PL  LV,  Figs.  21-26.  PL  LVI,  Figs. 
1-4.) 
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Platypliylax  subfasciatus  Say. 

Phryganea  subfasciata  Say,  Long’s  Exped.,  II,  1824,  308 ;  Am. 

Ent.,  Ill,  1828,  PI.  44;  Complete  Writings,  I,  1859,  97. 
Neuroma  ?  subfasciata  Walker,  Cat.  Ueur.  Brit.  Mus.,  I,  1852, 
11. 

Enoicyla  subfasciata  Hagen,  Syn.  Hour.  1ST.  Am.,  1861,  269; 

Proc.  Bost.  Soc.  Hat.  Plist.,  XV,  1873,  296. 
f  circularis  Provancher,  Hat.  Can.,  IX,  1877,  260. 
Platyphylax  subfasciatus  McLachlan,  Jour.  Linn.  Soc.  Lond. 
Zook,  XI,  1871,  110.  Banks,  Proc.  Ent.  Soc.  Wash.,  VI, 
1904,  211;  Cat.  Ueur.  Ins.  IT.  S.,  1907,  39.  Ulmer,  Cat. 
Coll.  Selys,  Ease.  6,  1907,  25;  Gen.  Insectorum,  Ease.  60, 
1907,  54. 

Imago.- — Length  of  body,  15-17  mm.  Expanse,  35-40  mm. 
Antennae  blackish,  annulated  with  rufons,  tips  light  rufous, 
basal  article  rufous  within  and  beneath.  Palpi  and  face  yel¬ 
low.  Body  yellowish  beneath,  head  and  thorax  rufous,  and 
abdomen  fuscescent  above.  Two  small  warts  between  the  med¬ 
ian  and  paired  ocelli,  a  larger  transverse  pair  occupying  nearly 
the  whole  of  the  pronotum,  two  small  linear  pairs  on  mesono- 
tum,  and  the  wing  callosities,  all  clothed  with  rufous  hair. 
Legs  yellow  with  black  spines,  spurs  rufous.  Fore  wings  dull 
ochreous,  bullate,  scarcely  pubescent,  a  broad  smoky  band  along 
the  outer  margin,  two  transverse,  irregular,  fuscous  bands  on  the 
■disk,  broken  up  into  rounded  spots  by  the  veins ;  the  outer  of 
these  nearly  without  the  anastomosis,  which  it  follows ;  the  in¬ 
ner  at  the  middle  of  the  wing,  neither  extending  across.  A 
smoky  band  fills  the  space  between  the  lower  branch  of  the 
media  and  the  inner  margin  to  the  anastomosis.  Posterior 
wings  sub-hyaline,  ochreous  at  the  tips.  The  third  apical  cell 
is  the  narrowest  at  the  base  on  both  fore  and  hind  wings.  In 
the  fore  wing,  a  cross-vein  connects  the  media  and  the  cubitus 
at  the  fork  of  the  former,  and  cross-veins  are  present  on  both 
the  basal  cells.  Discoidal  cell  of  each  wing  about  the  length 
of  its  stalk. 
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In  the  male,  the  superior  appendages  are  small  flat  lobes,  con¬ 
cave  on  the  inner  surface ;  between  these  lie  the  very  small  in¬ 
termediate  appendages,  the  tips  of  which  meet  in  the  middle.. 
Extending  somewhat  above  the  superior  appendages  are  the  in¬ 
ferior  ones,  each  consisting  of  a  spine-like  piece,  rising  almost 
directly  upward  from  the  inner  surface  of  a  buttock-like  swell¬ 
ing,  on  which  is  a  heavy  row  of  hairs.  In  the  cleft  between 
these  swellings,  lies  the  small  penis  and  its  sheaths.  The  penis 
is  small,  simple,  with  a  simple  spine-like  sheath  on  either  side. 

Larva. — Length,  20-23  mm.  Width,  4-5  mm.  Greenish- 
white  in  life,  slightly  reddish  on  dorsal  side.  Head,  pro-  and 
mesothorax  very  dark.  The  markings  are  in  general  much  like 
those  of  P.  designatus,  but  more  obscure  on  account  of  the  dark 
color  of  the  whole.  Legs  dark  brown ;  a  small  chitinous  “horn?? 
on  prosternum.  The  shield  on  the  dorsum  of  the  9th  segment 
is  light  colored,  with  black  hairs.  The  lobes  on  this  segment 
bearing  the  prolegs  are  pressed  closely  together  in  the  middle, 
and  are  light  brown,  giving  the  appearance  of  a  rounded  10th 
segment.  Two  very  long  black  hairs  stand  just  above  the  bases 
of  the  hooks.  Lateral  line  of  black  hairs,  not  very  conspicuous, 
on  segments  3-8.  Gill- filaments  simple,  Fig.  7. 


Fff.Z 


Pupa. — Length,  18-23  mm.  Antennae  extending  to  the  6th 
segment.  Whitish  or  yellowish.  Dorsal  spines,  III,  2-3.  2- 
3.  2-3 +7-8.  2-4.  2-3,  VII.  Lateral  line  of  dark  hairs  begins 
on  the  posterior  border  of  the  5th  segment  and  forms  a  loop 
under  the  8th.  Posterior  border  of  the  1st  segment  strongly 
chitinous  with  a  median  indentation.  A  few  scattered  black 
hairs  on  the  posterior  edge  of  the  6th,  7th,  and  8th  segments 
above.  A  pair  of  long  appendages  on  posterior  end  of  abdomen, 
the  prominences  from  which  they  arise  beset  with  short  spines,. 
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the  ends  of  the  appendages  with  several  upturned  hooks.  Man¬ 
dibles  knifed  ike,  with  serrate  edges,  longer  than  the  labrum ; 
the  latter  with  a  pair  of  whitish  patches,  each  bearing  five  long, 
hooked  hairs.  Gills  simple,  as '  in  the  larva,  with  which  the 
gill  formula  is  almost  identical,  Fig.  8. 


/  Z  3  4  S  G  7  8 


f Case . — Length,  21-28  nun.  Width,  6  mm.  A  nearly  straight 
tube  of  even  diameter,  strongly  built,  composed  of  coarse  sand 
and  gravel  irregularly  placed;  often  with  the  peculiar  seeds  of^ 
Potamogeton.  and  occasionally  a  mollusc  shell,  used  in  .  its  con¬ 
struction.  A  dorsal  hood  at  the  anterior  end.  The  posterior 
end  is  rounded  and  partly  closed  by  a  membrane,  leaving  only 
;a  small  circular  or  lobed  aperture.  A  stick  of  greater  or  less 
length,  usually  a  section  of  a  stem  of  Potamogeton is  fastened 
to  the  dorsal  side  of  many  cases,  projecting  beyond  the  posterior 
end.  One  of  these  measured  had  a  stick  46  mm.  long  project¬ 
ing  35  mm.  beyond  the  case,  making  a  total  length  of  62  mm. 
for  case  and  stick. 

The  pupal  case  is  shortened  somewhat,  its  length  being  22-24 
mm.  The  anterior  end  is  closed  by  a  sieve-membrane,  while 
the  posterior  end  is  closed  by  a  membrane  with  (usually)  a 
single  opening,  showing  in  most  instances,  a  tendency  to  a  four- 
lobed  shape. 

Habits  and  Occurrence. H-These  larvae  live  along  gravelly 
bottoms  in  the  lakes,  in  a  depth  of  from  two  to  four  feet  of 
water.  They  seem  difficult  to  get  by  the  ordinary  dredging  with 
a  net,  and  as  long  as  this  means  alone  was  used  only  a  few 
empty  cases  were  found.  But,  at  least  in  the  spring,  numbers 
may  be  found  attached  to  submerged  sticks  and  logs,  particu¬ 
larly  if  these  have  an  irregular  or  roughened  surface.  The 
<cases  are  nearly  always  attached  at  the  anterior  end  as  though 
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pupation  time  were  near.  However,  they  invariably  fastened 
their  cases  thus  in  the  aquaria  and  remained  for  days  in  the 
same  position,  though  they  did  not  pupate  until  late  in  the 
summer,  the  adults  appearing  in  August  and  September.  The 
larvse  have  been  obtained  from  Lake  Mendota,  along  the  south 
shore  of  Picnic  Point,  and  in  Devil’s  Lake.  One  adult  was 
taken  with  a  beating  net  from  the  shrubbery  along  the  lake 
shore  on  October  5. 

(PL  LIT,  Fig.  5.  PI.  LYI,  Figs.  5-11.) 

SEKICOSTOMATIDHL 
Helicopsyche  borealis  Hagen. 

Notidobia  borealis  Hagen,  Syn.  Xeur.  X.  Am.,  1861,  271. 

H.  glabra  Hagen,  Stett.  Ent.  Zeit.,  1864,  130.  (Case) 
Helicopsyche  borealis  Hagen,  Ent.  Mo.  Mag.,  II,  1866,  253. 

McLachlan.  Rev.  and  Syn.  Trich.,  1876,  238.  Banks,  Tr. 
Am.  Ent.  Soc.,  XIX,  1892,  365;  Proc.  Ent.  Soc.  Wash., 
VI,  1904,  212;  Cat.  X eur.  Ins.  IT.  S.,  1907,  43.  Ulmer, 
Gen.  Insectorum,  Fasc.  60,  1907,  94. 

Imago. — Length  of  body,  5-6  mm.  Expanse,  male,  12-13 
mm.,  female,  16-17  mm.  Antennse  yellow,  darker  at  the  tips; 
the  basal  article  darker,  particularly  in  the  males;  as  seen  from 
above  in  the  resting  position  of  the  insect  they  present  the  form 
of  a  long  Y,  as  they  lie  close  together  through  most  of  their 
length,  but  curve  apart  at  the  tips.  Palpi  of  females  dark,  of 
males  almost  black,  densely  pubescent.  Head  and  thorax 
brownish-black.  A  pair  of  large  warts  above  eyes,  a  large  trans¬ 
verse  pair  on  prothorax,  a  small  linear  pair  and  a  median  pos¬ 
terior  one  on  mesothorax,  and  the  wing  callosities,  all  with  lu- 
teous  hair.  Abdomen  not  so  dark  as  head  and  thorax,  densely 
covered  with  long  luteous  hair.  Legs  luteous,  luteous  spurs 
and  spines.  Anterior  wings  grayish-fuscous  in  general  color, 
with  black  and  luteous  hair,  ciliated  with  black.  Posterior 
wings  grayish,  pubescent,  ciliated  with  grayish-black.  In  the 
male  the  superior  appendages  are  represented  only  by  small 
rounded  lobes;  the  intermediate  pair  appear  to  be  absent  (un- 
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less  represented  by  the  penis  cover)  :  inferior  appendages  very 
large,  consisting  of  two  parts,  as  seen  from  beneath ;  the  inner, 
ventral  part  is  a  short  lobe  terminating  in  a  group  of  heavy, 
closely  set  spines :  separated  from  this  by  a  deep  excision  is  the 
outer,  dorsal  portion,  which  is  directed  strongly  upward  and 
consists  of  a  large  lobe  bordered  on  the  larger  terminal  part  by 
strong  projections,  each  bearing  a  spine-like  hair;  the  inner, 
concave  surface  is  studded  with  similar  projections  and  hairs. 
The  outer  surface  is  quite  hairy,  especially  the  ventral  surface. 
Projecting  between  these  is  the  broad  penis  cover,  with  a  slight 
median  indentation  terminally,  and  with  a  few  short  hairs  on 
the  border.  From  beneath,  the  penis  may  be  seen  lying  within 
the  hollow  of  the  ventral  surface  of  the  cover.  The  posterior 
margin  of  the  9th  ventral  segment  of  the  male  has  a  median 
rounded  excision.  A  brown  lobe  or  tooth  is  present  on  the  6th 
ventral  segment,  not  on  the  7th,  as  MacLachlan  and  Ulmer  state 
for  the  genus.  McLaehlan’s  figures  of  II.  sperata  appear  to 
indicate  it  on  the  6th,  and  of  revelieri  on  the  7th. 

Larva. — Length,  7-8  mm.  Width,  1.5  mm.  Body  in  life 
yellowish-green.  Head  and  thorax  very  dark.  Clypeus  out¬ 
lined  with  white,  and  eyes  situated  in  a  light  area.  Five  small 
spots  located  on  upper  part  of  clypeus,  and  two  on  either  side 
of  same.  Head  white  ventrally,  nearly  hidden  under  the  pro- 
notum  normally.  Gula  not  well  marked  or  chitinized.  Pro- 
thorax  evenly  dark,  except  fine  white  median  line.  Distinct 
fringe  of  hairs  on  sides  and  anterior  edge,  the  latter  pectinate 
with  short  spines.  McLachlan  says  for  the  genus  that  the  suc¬ 
ceeding  segments  are  all  soft,  but  this  is  not  true  for  borealis . 
Mesonotum  with  a  bunch  of  hairs  at  the  anterior  lateral  angle. 
General  color  a  little  lighter  than  that  of  the  prothorax.  On 
this  segment  there  is  a  white  median  line  crossed  at  its  middle 
by  a  transverse  line  which  curves  forward,  meeting  the  anterior 
edge  at  a  right  angle:  situated  in  this  transverse  band  on  either 
side  of  the  median  line,  are  three  black  dots.  A  white  oblong 
spot  on  either  side  of  the  posterior  part  of  the  median  line,  and 
another  near  the  posterior  lateral  border.  Metanotum  only 
partly  chitinized.  Legs  brownish,  more  yellow  on  tibiae  and 
tarsi,  with  scattered,  slender  hairs.  Ho  gills  and  no  lateral 
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line.  Lateral  humps  thickly  beset  with  small  spines,  set  in 
pairs.  Dragging  hooks  composed  of  a  series  of  small  hooks  dis¬ 
posed  in  a  fan  shape,  the  largest  hook  on  the  outer  side.  The 
piece  bearing  this  series  of  hooks  is  concave  and  well  adapted 
to  fit  the  curved  interior  of  the  case.  A  sharp  spur  on  the 
supporting  plate  of  the  first  leg  extends  forward,  ending  in  a 
spine. 

Pupa. — Length,  6-7  mm.  Antennae  extending  to  the  7th 
segment.  Body  yellow  to  greenish.  Dorsal  spines,  III,  3.  3. 
3+3-4.  3,  VI.  A o  gills  and  no  lateral  line.  Posterior  end  of 
body  terminated  by  a  pair  of  stout,  club-like  projections,  each 
bearing  11-12  long,  black,  terminal  hairs.  Mandibles  long, 
slender,  finely  serrate  within,  crossed  at  the  tips,  which  are 
slightly  turned  outward;  much  longer  than  the  labrum  which 
is  very  small,  a  little  broader  than  long,  with  two  anterior 
groups  of  three  hairs  each,  and  two  posterior  pairs  of  hairs. 

Eggs. — Hundreds  of  clusters  of  the  eggs  of  this  species  might 
easily  be  collected  from  the  posts  of  piers  which  stand  in  the 
waters  of  the  lakes  in  the  latter  part  of  June  and  early  July. 
They  are  contained  in  clear  or  slightly  yellowish  hemispherical 
masses  of  soft  jelly,  3-5  mm.  in  diameter,  which  are  deposited 
several  inches  below  the  surface  of  the  water. 

Case. — The  larva  of  this  species  builds  the  famous  case  char¬ 
acteristic  of  the  genus, — a  spiral  like  a  common  snail  shell,  and 
several  times  described  as  such.  As  an  example  of  such  a  mis¬ 
take  may  be  given  the  description  of  arenifera,  by  Lea  (1834). 
He  says  it  “has  the  remarkable  property  of  strengthening  its 
whirls  by  agglutinations  of  particles  of  sand,  by  which  it  is  en¬ 
tirely  covered.” 

The  case  is  very  strongly  built  of  evenly  sized  sand  grains 
accurately  placed.  Diameter  of  tube  at  mouth,  2  mm.  Height 
of  coil,  3  mm.  Whole  width  of  coil,  measured  across  the  mouth, 
5  mm.,  and  at  a  right  angle  to  this  4  mm.  Usually  about  two 
whorls  to  the  posterior  opening.  Larvae  killed  in  the  case  are 
found  to  extend  around  more  than  an  entire  whorl,  the  average 
perhaps  1  1-4. 

The  pupal  case  is  identical  with  that  of  the  larva,  and  is 
found  fastened  upon  stones,  particularly  rough  or  irregular 
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ones,  almost  anywhere  along  the  lake  shore  where  stones  abound. 
The  pupa  lies  with  its  ventral  side  toward  the  axis  of  the  whorls 
of  the  case,  the  slit  in  the  anterior  closing  membrane  being  so 
placed  that  it  lies  at  about  the  level  of  the  labrum,  and  across 
it  from  side  to  side.  The  body  extends  around  somewhat  less 
than  one  whorl,  and  at  its  posterior  end  a  sieve-membrane  is 
formed,  leaving  thus  more  than  an  entire  whorl  empty.  This 
surplus  cannot  be  cut  off  as  would  be  done  by  larvae  with 
straight  cases. 

Habits  and  Occurrence.— This  larvae  is  easily  obtainable 
along  the  rocky  shores  of  the  lakes,  where  it  is  often  in  such 
shallow  water  that  it  may  be  taken  from  rocks  reached  from 
shore.  It  ranges  out  to  a  considerable  depth  also,  specimens 
having  been  taken  from  a  depth  of  eight  or  ten  feet.  All  other 
larvae  of  this  genus  whose  habitat  I  have  been  able  to  determine 
from  the  literature,  live  in  (or  near)  flowing  streams.  Thus, 
H.  sperata  has  been  taken  from  “mossy  rocks  exposed  to  the 
sun,  not  in  the  stream  itself,  but  kept  constantly  humid  by  drop¬ 
ping  water,”  McLachlan,  (1880).  H.  zealandica  is  reported 
by  Hudson  (1904)  from  streams  containing  trout,  and  revelieri 
from  shallow  streams  and  (probably  the  same)  from  torrents. 
Our  American  II.  arenifera  is  known  only  from  a  case  descrip¬ 
tion  from  the  Cumberland  River,  Lea  (1834).  I  have  collected 
■borealis  from  Lakes  Mendota  and  Monona  and  Devil’s  Lake. 

The  images  are  very  common  in  late  June  and  early  July, 
when  they  may  be  taken  in  large  numbers  from  vegetation  near 
the  lakes.  Specimens  were  also  obtained  at  Trout  Lake,  in 
Vilas  County.  I  was  unable  to  observe  the  method  of  oviposi- 
tion,  probably"  because  it  takes  place  after  nightfall.  Certainly 
the  females  must  descend  beneath  the  water  to  place  the  eggs 
where  they  are  found.  Furthermore,  I  should  expect  the  in¬ 
sect  to  come  up  quite  unwetted,  owing  to  its  excessive  hairiness. 
It  is  certain  that  many  Trichoptera  fall  upon  the  water  and  rise 
:again  at  will. 

(PL  LI  I,  Fig.  6.  PL  LVI,  Figs.  12-22.) 
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Lepidostoma  luisconsinensis  iiov.  sp. 

Imago. — Length  of  body,  4—5  mm.  Expanse,  13-15  mm. 
Antenna?  grayish-black  above,  fulvous  beneath  with  a  blackish 
process  near  the  middle  of  each  segment:  this  process  consists 
of  an  annul ation  of  black  scales  such  as  cover  the  upper  surface 
•completely.  Head  and  thorax  brown.  On  the  bead,  a  pair  of 
warts  within  and  at  the  bases  of  the  antennae,  another  larger 
pair  above  the  eyes  extending  diagonally  back  across  the  head, 
;and  a  third  pair  on  the  sides  of  the  bead  behind  the  eyes ;  these, 
and  two  pairs  of  warts  on  the  prothorax  and  the  wing  callosi¬ 
ties,  all  clothed  with  long  grayish  hair.  The  face  of  the  male 
is  deeply  concave  to  receive  the  maxillary  palpi,  and  the  basal 
joints  of  the  antennae  are  somewhat  flattened  within.  Viewed 
from  above,  the  disk  projects  somewhat  forward  between  the 
bases  of  the  antennae,  and  bears  a  dark  longitudinal  keel ;  a 
similar  keel  on  the  posterior  half  of  the  head  of  the  female,  the 
face  convex.  Abdomen  brownish,  the  body  paler  beneath.  Legs 
yellow,  except  the  first  pair  more  brown.  Wings  dark  gray;  an¬ 
terior  pair  indistinctly  and  sparsely  guttate  with  yellowish, 
both  pairs  fringed  with  dark  gray,  except  lighter  near  the  body 
on  the  posterior  pair. 

In  the  male  only  a  portion  of  the  9th  dorsal  segment  is  vis¬ 
ible.  A  pair  of  appendages  (intermediates  ?)  short,  broad,  di¬ 
rected  downward,  with  a  concave  outer  face,  on  which  are  four 
short  spines ;  ending  below  in  a  stout  spine  directed  backward 
and  upward.  The  inferior  appendages  are  long,  very  hairy, 
nearly  straight,  directed  slightly  upward,  ending  in  a  beak¬ 
like  point;  in  lateral  view  a  small,  club-shaped,  ciliate  appen¬ 
dage  arises  from  within,  near  the  base ;  viewed  from  above  when 
dissected  off,  this  inferior  appendage  is  seen  to  bear  three  such 
supplementary  appendages  on  its  inner  concave  surface,  the 
distal  two  being  invisible  from  the  side.  The  largest  of  the 
three  corresponds  to  what  McLachlan  in  L.  hirtum  says  “by  a 
stretch  of  the  imagination  may  be  called  penis  sheaths,”  but  in 
this  species  a  pair  of  small  pointed  pieces  lying  alongside  the 
penis  on  the  dorsal  side  would  certainly  better  be  called  the 
penis  sheaths.  The  penis  is  bifid  at  the  tip. 
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Larva. — Length,  9-10  mm.  Width,  1.5  mm.  Body  yellow- 
ish.  Head  dark  brown,  almost  black  to  naked  eye,  with  two 
indistinct  lighter  spots  on  the  upper  part  of  the  clypeus,  which 
is  outlined  with  a  lighter  suture  ;  on  either  side  of  upper  part 
of  clypeus  a  double  row  of  small  indistinct  lighter  spots.  Pro- 
thorax  same  color  as  head,  uniform,  except  light  median  suture, 
and  double  line  of  black  on  posterior  edge:  a  fringe  of  black 
hairs  on  anterior  border.  Mesonotum  with  a  uniformly  lighter 
brown  shield  of  chitin  and  white  median  suture:  black  hairs 
anteriorly  and  posteriorly.  Metanotum  soft,  four  black  hairs 
on  middle  portion,  and  a  light  colored  strip  of  chitin  on  an¬ 
terior  lateral  corner  bearing  a  few  black  hairs.  A  soft  light 
colored  “horn”  on  prosternum.  Legs  light  golden  yellow,  with 
black  hairs  and  yellow  spines,  the  second  longer  and  placed 
further  dorsal  on  the  body  than  the  first  and  third.  The  rudi¬ 
mentary  antennse  are  placed  quite  near  the  eyes.  On  the 
chitinous  plate  of  the  9th  dorsal  segment  are  four  long  black 
hairs :  also  a  group  of  hairs,  three  or  four  of  them  long,  at  the 
base  of  the  dr  aggers.  Ho  lateral  line.  Gills  simple,  Pig.  9. 


Pupa. — Length,  7.5-8  mm.  Antennae  as  long  as  the  body. 
Body  yellowish.  Dorsal  spines,  III,  5.  4-5.  5  +  9-12.  5. 

4-5,  VII.  The  first  abdominal  tergum  is  produced  posteriorly 
at  the  outer  angles,  the  processes  being  slightly  serrate  when 
viewed  laterally  with  a  high  power.  Lateral  line  of  dark  hairs 
begins  on  the  2nd  segment,  forming  a  loop  under  the  8th.  Gills 
as  in  the  larva.  The  body  of  the  female  is  terminated  by  a 
pair  of  processes,  bearing  many  light-colored  hairs  laterally,  and 
four  black  ones  at  the  tips.  Similar  processes  on  the  body  of 
the  male,  but  with  fewer  lateral  hairs,  and  those  at  the  tips  less 
conspicuous,  only  one  being  comparable  in  size  and  blackness  to 
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those  of  tlie  female:  beneath  the  bases  of  these  processes,  the 
male  has  also  a  pair  of  shorter  processes  or  lobes.  Mandibles 
longer  than  the  labrum,  straight,  sharply  pointed,  slightly  ser¬ 
rate  within,  two  short  black  hairs  on  the  outer  side  of  the  base. 
Labrum  a  little  broader  than  long,  a  pair  of  long,  black,  hooked 
hairs  on  either  side  beyond  the  middle,  a  shorter  black  one,  not 
hooked,  near  the  latter,  and  some  short  colorless  ones  on  the 
anterior  portion. 

Case. — The  larvae  of  this  species,  (and  of  the  genus)  build 
.at  first  a  cylindrical  case  of  sand,  slightly  curved,  tapering  de¬ 
cidedly  in  some  instances,  while  in  others  the  diameter  is  almost 
uniform.  The  sand  cases  measure  up  to  10  mm.  long,  one  of 
the  maximum  length  measuring  2  mm.  in  width  at  the  anterior 
end,  and  1  mm.  at  the  posterior.  These  are  the  cases  commonly 
found  in  the  autumn.  In  the  spring  a  quite  different  case  is 
formed,  and  enough  intermediate  stages  to  prove  the  change, 
■even  if  the  identity  of  the  larva  were  not  established,  may  be 
easily  found.  The  later  case  is  square  in  cross-section,  formed 
■of  thin  flat  pieces  of  bark  and  leaves ;  the  component  pieces  are 
rectangular,  or  sometimes  slightly  hexagonal  in  form.  The  case 
is  straight  and  equi-diametric.  Length,  10-12  mm.  Width,  2 
mm.  This  case,  cut  to  the  proper  length  to  fit  the  body  snugly 
(8.5-10  nun.),  and  fastened  by  strong  cords  of  silk  at  both  ends, 
is  used  for  pupation.  The  anterior  and  posterior  closing  mem¬ 
branes  are  the  same,  being  sieve-like. 

Habits  and  Occurrence. — These  larvae  are  quite  plentiful  in 
the  streams  at  Devil’s  Lake  and  Parfrey’s  Glen,  where  they  in¬ 
habit  the  pools.  The  pupae  were  abundant  at  the  Glen  on  June 
1.  They  could  be  found  only  among  roots  and  grasses  where 
these  hung  in  the  stream,  as,  for  example,  in  a  bit  of  overhang¬ 
ing  sod.  I  have  not  taken  the  imagos  in  their  natural  habitat. 
Those  reared  in  the  laboratory  appeared  in  the  first  days  of 
June. 

(PI.  LIT,  Pig.  8.  PI.  LVII.  Pigs.  1-10.) 
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LEPTOCERIDHL 
Leptocerus  dilutus  Hagen. 

Leptocerus  dilutus  Hagen,  Syn.  Heur.  X.  Am.,  1861,  277. 
Banks,  Cat.  Heur.  Ins.  IT.  S.,  1907,  45.  Ulmer,  Coll.  Selys, 
Ease.  VI,  1907,  45;  Gen.  Insectorum,  Ease.  60,  1907,  136.. 

Imago. — Length  of  body,  5-6  mm.  Expanse,  male,  18-201 
mm. ;  female,  16-17  mm.  Antennae,  male,  18  mm. ;  female,. 
10  mm.  Antennae  brown,  the  basal  joints,  to  about  the  16th, 
annulated  with  snow-white  on  the  proximal  half.  Head  and 
thorax  dark  brown,  nearly  black.  On  the  bead  a  pair  of  wart& 
(or  a  single  median  one)  between  the  concavities  which  are- 
found  posterior  to  the  antennae;-  a  second  pair  just  outside  the 
first  and  posterior  to  the  concavities;  a  third  just  within  and 
behind  the  eves*  and  a  fourth  in  front  of  the  eyes,  beneath  the 
bases  of  the  antennae,  all  clothed  with  snow-white  hairs,  inter¬ 
mingled  with  which  are  a  few  black  ones.  A  pair  of  promi¬ 
nent  warts  on  the  pronotum,  and  the  wing  callosities,  also- 
clothed  with  snow-white  and  black  hair.  On  the  mesonotum 
short  white  hair  is  parted  by  a  shallow  impressed  median  line, 
and  on  either  side  of  this  is  a  ridge  on  which  short  white  and 
black  hairs  lie  parallel  to  the  long  axis  of  the  body.  Abdomen 
green  to  brown.  Legs  grayish-yellow,  except  fuscous  coxae, 
clothed  with  silvery  pubescence  :  brown  spines  on  the  tarsi.  An¬ 
terior  wings  grayish -brown,  with  dense  luteous  and  fuscous 
pubescence,  fringed  with  dark  gray  or  brown;  a  whitish-yellow 
spot  at  the  arculus.  Posterior  wings  grayish-hyaline,  iridescent, 
with  sparse  gray  pubescence,  ciliated  with  same. 

In  the  male  the  9th  dorsal  segment  is  extended  medially,  end¬ 
ing  in  a  bifid  tip.  The  superior  appendages  (appendices  praea- 
nales  of  Ulmer)  are  plate-like,  rounded  at  the  extremities,  with 
a  border  of  long  hairs.  The  large  penis  cover  (Dorsalschuppe, 
Ruckensehuppe,  or  X  segment  of  Ulmer)  is  rounded  with  a 
slight  notch  at  the  end,  the  border  with  a  ring-like  thickening : 
penis  large,  projecting  downward  from  beneath  the  cover.  The 
inferior  appendages  (Genitalfiisse  of  Ulmer)  are  long,  directed 
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strongly  upward,  and  curve  backward  between  the  levels  of  the 
penis  cover  and  the  superior  appendages ;  the  ventral  portion  is 
dark  brown  and  at  the  junction  of  this  with  the  lighter  portion 
above  there  is  a  small  lobe  on  the  posterior  edge. 

In  every  particular,  except  the  genitalia  of  the  male,  my 
specimens  agree  with  the  descriptions  of  Hagen  and  Ulmer,  and, 
unless  this  be  a  new  species,  the  difference  here  shown  between 
my  specimens  and  the  type,  as  seen  in  my  figures  and  Ulmer’s 
must  be  due  to  the  drawings  being  made,  in  the  one  case,  from 
material  preserved  in  alcohol  and  in  the  other  from  a  dried  and 
old  specimen. 

Considerable  variation  in  general  coloration  from  luteo- 
fuscous  to  nearly  black,  and  from  bright  green  to  fuscous  in 
the  abdomen,  appears  to  be  correlated  with  the  age  of  the  insect, 
the  lighter  colors  belonging  to  those  most  recently  transformed. 
Variation  in  the  conspicuousness  of  the  anal  spot  is  also  notice¬ 
able.  This  species  is  common  in  the  latter  part  of  June. 

Larva. — Length,  6-7  mm.  Width,  1.5  mm.  Head  small  as 
compared  with  the  width  of  the  abdomen.  Body  in  life  light 
green.  Head  and  thorax  yellow.  Antennae  large,  yellow;, 
mandibles  brown.  Light  brown  spots  on  head  as  follows :  on 
upper  portion  of  clypeus  a  transverse  spot  lying  in  the  base  line 
of  an  arch  formed  above  it  by  four  other  spots,  their  ends  more 
or  less  closely  approximated ;  (on  either  side  of  the  clypeus  ex¬ 
tends  a  row  of  four  or  five  rounded  spots  lying  in  the  direction 
of  a  line  extending  from  either  side  of  the  posterior  median 
suture  toward  the  antennae.  Pronotum  plain,  except  posterior 
half  of  lateral  border,  and  posterior  edge  near  median  line, 
black.  Fringe  of  hairs  on  anterior  portion  of  pronotum.  Mesa- 
notum  slightly  chitinized  in  central  portion,  but  almost  color¬ 
less;  a  pair  of  crescentic  black  bars,  with  concavities  outward, 
on  posteror  half  of  segment;  a  group  of  dark  hairs  on  anterior 
lateral  corner.  Metanotum  without  chitin  except  black  bars  on 
anterior  lateral  portion  for  the  attachment  of  legs.  Legs  yel¬ 
low.  Lateral  line  absent.  Gills  simple,  Fig.  10.  Lateral 
tubercles  with  a  black  bar  of  chitin  and  a  group  of  spines  which 
are  arranged  in  pairs,  all  pointing  forward.  Dragging  hooks 
small,  with  an  acute  curve. 
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Pupa. — Length,  7-8  mm.  Width,  1.5  mm.  The  antennae 
are  much  longer  than  the  body  and  are  wrapped  about  the  pos¬ 
terior  portion  of  the  same.  Color  in  life  light  green.  Dorsal 
spines,  III,  2-4.  3.  4  +  16-20.  3-4.  3-4,  VII.  Each  side 

of  the  first  abdominal  tergum  bordered  by  a  line  of  chitin  end¬ 
ing  posteriorly  in  a  knob  studded  with  short  blunt  spines :  a  pair 


of  roughened  or  spiny  patches  on  the  posterior  edge  of  the  seg¬ 
ment  may  be  seen  within  these  knobs,  when  a  cast  skin  is  placed 
beneath  a  microscope.  Two  lines  of  chitin  extend  down  both 
the  dorsal  and  ventral  sides  of  the  abdomen.  Lateral  line  al¬ 
most  invisible.  The  gills  could  not  be  made  out  well  in  the 
cast  skins  on  which  I  was  forced  to  depend.  They  are  small, 
as  in  the  larva.  The  posterior  end  of  the  body  is  terminated 
by  two  chitinous  appendages,  with  inturning  hooked  extremities ; 
viewed  laterally,  the  distal  portion  is  seen  to  curve  upward,  as 
shown  in  the  figure  for  the  next  species.  Two  small  groups  of 
hairs  on  the  dorsal  side  of  the  last  segment,  point  forward,  evi¬ 
dently  holding  the  coils  of  the  antennae  in  place.  The  mandibles 
are  moderately  long,  curved  inward,  serrate  within:  labmm 
very  small,  shorter  than  broad. 

Case. — Length,  7-9  mm.  Width,  anterior,  2  mm. ;  posterior, 
1  mm.  A  strongly  curved  conical  case  of  rather  fine  sand, 
smooth  in  construction.  There  is  a  forward  projection  dorsally, 
forming  a  hood,  so  that  when  the  oblique  opening  is  closely  ap¬ 
plied  to  the  surface  of  a  rock,  the  case  meets  the  plane  of  the 
surface  at  an  angle  of  about  45°.  The  posterior  end  is  closed 
by  a  membrane  with  a  single  round  or  slightly  elliptical  open¬ 
ing  at  the  dorsal  edge. 

At  the  time  of  pupation  the  hood  is  extended  forward  and 
downward  and  the  end  of  the  case  assumes  a  neatly  rounded 
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appearance.  The  whole  case  now  lies  close  to  the  stone  when 
the  opening,  which  is  now  ventral,  is  applied  to  the  surface; 
this  opening  is  entirely  closed  by  a  membrane,  the  outer  surface 
of  which  adheres  to  the  stone.  A  small  transverse  slit  is  left 
open  low  down  in  the  anterior  rounded  end. 

Habits  and  Occurrence. — These  larvae  are  very  plentiful  in 
Lakes  Mendota  and  Monona,  in  rather  shallow  water,  where 
there  is  some  Potamogeton.  From  the  rocky  promontory  at 
Tenney  Park,  they  may  usually  be  taken  without  the  use  of  a 
boat,  by  collecting  from  the  stones  along  the  shore. 

The  pupal  stage  lasted  12  days  in  the  laboratory.  I  have  not 
been  able  to  observe  the  transformation  from  pupa  to  adult,  but 
have  some  reason  to  believe  that  it  takes  place  in  an  exceed¬ 
ingly  short  time.  The  pupal  skins  are  left  floating  on  the  sur¬ 
face  of  the  water.  Adults  are  common  in  the  latter  part  of 
June,  when  they  may  be  taken  with  a  trap  lantern,  or,  along 
the  lake  shore,  with  a  net. 

(PL  LIII,  Fig.  3.  PI.  LVII,  Figs.  20-22.  PI.  LVIII,  Figs. 
1-7.) 

Leptocerus  ancylus  nov.  sp. 

Imago. — Length  of  body,  5-6  mm.  Expanse,  male,  20-21 
mm. ;  female,  16-17  mm.  Antenme,  male,  20  mm. ;  female,  10 
mm.  Antennae  dark  browm,  the  basal  half  annulated  with  snow- 
white  on  the  proximal  part  of  each  segment,  annulations  more 
distinct  than  in  dilutus.  Head  and  thorax  brown,  with  warts 
and  pubescence  as  in  dilutus ,  except  the  admixed  dark  hairs  are 
brown  rather  than  black.  Abdomen  green  to  brown.  Legs  sil¬ 
very  gray,  brown  coxae,  brown  spines  on  the  tarsi,  the  latter 
flecked  with  brown  on  the  distal  ends  of  the  joints.  Anterior 
wings  brown,  with  more  luteous  hair  than  in  the  preceding 
species ;  fringed  with  brown,  a  yellowish  spot  at  the  arculus,  not 
conspicuous.  Posterior  wings  grayish-hyaline,  iridescent,  with 
sparse  gray  pubescence,  fringed  with  same. 

In  the  male  the  9th  dorsal  segment  is  extended  medially,  end¬ 
ing  in  a  rounded  tip.  The  superior  appendages  are  plate-like, 
rounded  at  the  extremities,  without  the  long  hairs  on  the  bor¬ 
der.  Penis  cover  much  as  in  dilutus ,  the  ring-like  thickening 
46— S.  &  A. 
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of  the  edge  not  so  prominent  in  lateral  view,  the  tip  not  in¬ 
dented  :  penis  as  in  the  preceding  species.  Inferior  appendages 
of  the  same  general  form  as  in  dilutus,  but  the  posterior  lobe  is 
larger,  ending  in  a  hooked  tip,  and  the  portion  below  is  not 
thickened  and  dark  brown.  An  additional  pair  of  appendages 
is  here  present.  They  are  long,  tapering,  nearly  straight  in  lat¬ 
eral  view;  in  ventral  view  they  are  strongly  curved,  or  sickle^ 
shaped,  their  points  directed  toward  each  other.  These  ap¬ 
pendages  may  be  thrown  up  so  as  to  lie  alongside  the  inferior  (  ?) 
appendages,  in  which  position  they  are  much  less  conspicuous. 

Larva. — Length,  6-7  mm.  Width,  1.5  mm.  Head  small. 
Body  in  life  green.  Head  very  dark,  the  eyes  in  light  spaces, 
which  are  situated  at  the  anterior  extremities  of  a  horse-shoe- 
shaped  light  area,  the  middle  of  the  curve  of  this  area  lying 
around  the  apex  of  the  clypeus.  On  either  side  of  the  apex,  in 
this  area,  are  two  black  spots,  the  smaller  one  external.  The 
clypeus  shows  a  lateral  border  of  white  almost  to  the  anterior 
edge.  Mandibles  and  labrum  black.  Beneath  may  be  seen  a 
black  semi-lunar  gula,  with  white  on  either  side.  The  pro¬ 
thorax  is  dark  brown,  darker  on  the  posterior  border,  a  small 
irregular  light  patch  on  either  side  above  the  legs.  On  the 
mesothorax  is  a  squarish  patch  of  light  brown,  bisected  by  a  fine 


median  line,  posterior  to  which  is  a  pair;  of  small  elongated 
spots;  outside  of  these  on  the  posterior  half  of  the  segment,  a 
pair  of  curved  black  bars,  with  the  concavities  outward.  Meta¬ 
thorax  unchitinized,  except  a  bar  for  the  attachment  of  legs  oif 
either  side.  Legs  light  brown.  A  microscopical  examination 
of  the  various  parts  shows  their  form  to  be  almost  identical  with 
the  parts  of  dilutus.  The  drawings  of  the  respective  clypei 
show  some  slight  difference  there.  The  two  species  could  not 
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possibly  be  confounded,  however,  as  dilutus  is  very  light  with  a 
few  slightly  darker  markings,  while  ancylus  is  nearly  black  on 
the  head  and  prothorax  with  the  markings  in  white. 

Pupa. — Length,  7-8  mm.  Width,  1.5  mm.  Antennae  coiled 
about  the  posterior  end  of  the  abdomen.  Body  in  life  light 
green.  Dorsal  spines,  III,  2.  3.  3-4  +  15-18.  3.  2,  VII. 

First  abdominal  tergum  with  lateral  borders  of  chitin,  ending 
posteriorly  in  knobs  studded  with  short  blunt  spines:  within 
these  knobs,  on  the  posterior  edge  of  the  segment,  a  pair  of 
spiny  patches,  a  little  more  conspicuous  than  in  dilutus.  Lat¬ 
eral  line  inconspicuous,  beginning  on  the  3rd  segment  and  ex¬ 
tending  over  the  8th.  The  gills  are  branched,  each  with  2-5 
branches,  but  are  quite  small  and  their  position  difficult  to  deter¬ 
mine  exactly.  The  formula  appears  to  be  as  in  Fig.  11. 

It  will  be  noticed  that  this  pupa  is  almost  identical  with  the 
one  preceding,  but  peculiarly,  the  case  is  here  an  unfailing  spe¬ 
cific  character,  so  far  as  these  two  species  is  concerned.  One 
can  also  make  certain  of  the  identity  of  a  pupa  if  a  fairly  ma¬ 
ture  male  specimen  is  at  hand.  After  preserving  such  an  in¬ 
dividual,  the  genitalia  may  be  seen  thru  the  skin,  or,  better  yet, 
the  posterior  end  of  the  pupal  skin  may  be  dissected  away  and 
the  organs  be  thus  clearly  exposed. 

Case. — Length,  7-9  mm.  Width,  anterior,  4-5  mm. ;  pos¬ 
terior,  1  mm.  This  case,  remarkable  for  a  Leptocerus,  has  the 
form  of  a  Molanna  case  or,  better,  that  of  a  Tliremma,  i.  e.,  the 
tube  proper  is  concealed  by  a  dorsal  shield  formed  by  anterior 
and  lateral  extensions,  giving  it  the  appearance  of  a  shell  of 
the  snail  Ancylus.  The  larva  is  well  protected  and  clings 
closely  to  the  rocks  on  which  it  is  found,  usually  on  the  lower 
surface.  The  structure  is  of  fine  sand  grains,  neatly  fitted. 
The  round  opening  of  the  posterior  end  is  situated  on  a  small 
projection  of  silk  on  the  dorsal  side. 

At  the  time  of  pupation,  the  space  beneath  the  anterior  end  is 
floored  with  silk,  and  a  small  transverse  slit  is  made  in  the  an¬ 
terior  end  on  the  dorsal  side.  The  upturned  appendages  of  the 
posterior  end*  of  the  pupa  may  usually  be  seen  projecting  out 
of  the  posterior  opening  as  in  dilutus.  Though  this  case  ap¬ 
pears  at  first  so  remarkably  different  from  that  of  the  preceding; 


694  Wisconsin  Academy  of  Sciences ,  Arts  and  Letters. 


species,  a  lateral  view,  or  a  sagittal  section  of  a  pupal  case, 
would  be  almost  identical. 

Habits  and  Occurrence. — These  larvae  are  quite  common  in 
Lakes  Mendota  and  Monona  in  very  shallow  water,  where  stones 
abound.  They  are  by  no  means  to  be  found  everywhere  that 
the  conditions  are  apparently  right,  however.  Thus,  for  a  short 
distance  along  the  South  shore  of  Picnic  Point,  near  the  end 
of  the  same,  they  are  plentiful,  but  a  similar  stretch  of  shore 
continuous  with  this  and  apparently  exactly  like  it,  will  yield 
none. 

Several  of  the  pupae  of  this  species  were  found  to  be  infested 
with  a  small  mite.  On  a  single  individual  44  of  the  parasites 
were  counted,  the  pupa  having  the  appearance  of  having  been 
dead  at  the  time  it  was  placed  in  the  preservative.  I  know  of 
no  such  instance  having  been  previously  recorded. 

Imagos  appeared  in  the  laboratory  late  in  June.  Specimens 
were  taken  with  the  trap  lantern  early  in  July. 

(PL  LIII,  Fig.  2.  PI.  LVIII,  Figs.  8-45.) 

Leptocerus  tarsi-punctatus  nov.  sp. 

Imago. — Length  of  body,  6  mm.  Expanse,  18-20  mm.  An¬ 
tennae  fuscous,  annulated  with  snow-white,  the  annulations  les3 
distinct  toward  the  tip.  Maxillary  palpi  brown,  with  brown 
hairs,  the  distal  two  joints  with  admixed  white  hairs.  Head 
and  thorax  dark  rufous,  the  warts  and  pubescence  much  as  in 
dilutus,  but  the  admixed  dark  hairs  are  lighter  than  in  dilutus 
or  ancylus ,  being  golden  or  reddish-brown,  and  the  warts  in 
front  of  the  eyes  are  clothed  with  all  brown  hairs.  Abdomen 
green  to  brown.  Legs  rufescent  with  silvery  pubescence;  feet 
white,  but  all  the  tarsal  joints  are  flecked  distallv  with  brown. 
Anterior  wings  with  luteous  and  brown  pubescence  (the  whole 
lighter  than  dilutus ),  a  luteous  spot  at  the  arculus.  Posterior 
wings  grayish-hyaline,  a  little  more  reddish  than  in  dilutus. 

A  lateral  view  of  the  male  genitalia  shows  the  relationship  of 
this  with  the  other  species  of  the  genus  herein  described,  as  well 
as  its  specific  distinction.  The  superior  appendages  are  long, 
narrowed  at  the  tips,  with  a  distal  cluster  of  long  hairs.  The 
penis  cover  is  very  long  and  narrow,  much  more  of  it  being  vis- 
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ible  in  dorsal  view  than  in  the  other  species.  The  penis  pro¬ 
jects  downward  from  beneath  the  cover,  and  a  very  slender 
intermediate  appendage  (or  penis  sheath)  with  a  long  spine  near 
the  tip  lies  on  the  other  side.  The  distal  portion  of  the  inferior 
appendages  curves  backward  rather  abruptly,  a  stout,  brown, 
spine-like  branch  lying  in  the  curve  of  the  posterior  edge ;  ven- 
trally  each  appendage  is  prolonged  into  a  straight  posteriorly 
directed  portion  ending  in  a  short  spine.  Tips  of  inferior  ap¬ 
pendages  fulvous ;  superior  appendages  gray. 

The  other  stages  of  this  species  are  wholly  unknown  to  me. 

(Plate  L VIII,  Figs.  16,  IT.) 

Leptocella  uwarowii  Kolenati. 

Mystacides  uwarowii  Kolenati,  Gen.  et.  Sp.  Trich.,  1859,  249, 
Tab.  II,  Fig.  24. 

Set  odes  Candida  Hagen,  Svn.  Keur.  H.  Am.,  1861,  280.  Kolbe, 
Arch.  f.  Haturg.,  1888,  174. 

Leptocella  uwarowii.  Banks,  Proc.  Ent.  Soc.  Wash.,  VI,  1904, 
213;  Cat.  Keur.  Ins.  IJ.  S.,  1907,  46;  Ulmer,  Cat.  Coll. 
S'elys,  Fasc.  VI,  1907,  45 ;  Gen.  fnsectorum,  Fasc.  60,  1907, 
138. 

Imago. — Length  of  body,  8-10  mm.  Expanse,  male,  27-28 
mm. ;  female,  23-26  mm.  Antennae,  male,  32  mm. ;  female,. 
16-18  mm.  Basal  portion  of  antennae  white  with  narrow  brown 
or  fuscous  annulations,  becoming  wholly  brown  on  the  distal 
portion.  Basal  joint  bulbous,  a  concavity  on  the  head  just  pos¬ 
terior  to  it,  into  which  it  fits  when  folded  back.  Palpi  yellow. 
Head  and  thorax  fuscous,  or,  in  fresh  specimens  shortly  after 
transformation,  green  to  yellow.  The  warts  on  head,  pro-  and 
mesothorax,  and  the  wing  callosities,  all  clothed  with  long  snow- 
white  hair ;  snow-white  pile  in  the  interspaces  which,  with  a  high- 
power,  is  seen  to  consist  of  a  clothing  of  scales.  A  Y-shaped 
wart  on  the  head  lies  with  the  stem  between  the  antennae,  the 
forks  extending  backward  and  outward;  a  large  oblong  trans¬ 
verse  pair  posterior  to  the  branches  of  the  first ;  a  smaller  pair 
at  the  outer  posterior  side  of  the  larger  pair,  just  behind  the 
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eyes;  on  tlie  very  short  pronotum  a  small  prominent  pair;  on 
the  mesothorax  a  shallow  impressed  median  line,  with  a  long 
wart  on  either  side ;  at  the  posterior  extremity  of  this  segment 
is  a  small  lighter  colored  area,  greenish  or  yellow.  Abdomen 
bright  green,  or,  in  older  specimens,  yellow.  Legs  yellow,  ex¬ 
cept  fuscous  coxae.  Anterior  wings  snow-white,  ciliated  with 
light  and  dark  brownish,  with  brownish  scattered  spots,  due  to 
the  pubescence  of  that  color  on  the  veins,  these  spots  tending,  at 
the  apex,  to  be  arranged  in  transverse  rows.  In  the  older  in¬ 
dividuals,  the  neuration  is  distinctly  brownish,  and,  as  the 
pubescence  is  often  almost  entirely  gone,  the  appearance  of  the 
wings  is  quite  different.  Posterior  wings  niveo-hyaline,  ciliated 
with  white. 

In  the  male  the  9th  dorsal  segment  is  much  elongated,  with 
two  small  lobes  projecting  from  beneath  the  tip.  The  superior 
appendages  are  long,  broader  at  the  distal  end,  where  they  are 
thickly  clothed  with  yellow  hairs.  A  pair  of  appendages,  which 
may  represent  the  intermediates,  curve  upward,  backward,  and 
finally  downward,  ending  in  a  broad,  roundeji  portion,  convex 
above.  A  penis  cover,  or  penis  sheaths,  since  there  are  two 
parts,  extends  straight  out  behind  from  the  base  of  the  interme¬ 
diate  appendages,  each  piece  thin,  almost  transparent,  flattened, 
with  a  pointed  end.  Beneath  these  the  large  penis  may  be  seen, 
somewhat  obscured  by  laige  hairs  beneath.  The  inferior  ap¬ 
pendages  point  upward  at  an  angle  of  about  45°.  They  are 
broader  at  the  distal  end,  with  a  rounded  lobe  extending  inward, 
long  stiff  hairs  standing  upright  on  the  outer  border,  the  lower 
outer  surface  clothed  with  yellow  hairs. 

As  suggested  by  Ulmer  (1907),  this  may  be  only  a  variety  of 
L.  exquisita  Walker.  I  have  carefully  examined  the  males  of 
the  latter  and  do  not  find  even  the  differences  in  the  genitalia 
mentioned  by  Ulmer.  The  wing  venation  varies  somewhat,  the 
stalk  of  the  4th  apical  cell  being  shorter  in  exquisita ,  and  the 
cross-vein  between  the  upper  branch  of  apical  fork  5  and  the 
vein  above,  being  farther  from  the  tip  than  in  uwarowii.  The 
thorax  is  yellow,  and  the  antennae  a  trifle  longer  also.  I  have 
taken  only  five  specimens  of  exquisita ,  all  males,  and  these  at 
the  same  time  of  the  year  that  the  others  appear.  The  inteiv 
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esting  possibility  is  here  suggested  that  perhaps  we  have  in  this 
case  an  instance  of  dimorphism  among  the  males  of  the  species. 
If  only  one  species,  exquisita  has  precedence. 

Larva. — Length,  13  mm.  Width,  2  mm.  Body  green  in 
life,  with  double  row  of  bright  yellow  spots  of  fat  showing  on 
sides  of  body  thru  the  integument.  Head  yellowish-gray  with 
black  forked  line  lying  along  suture  of  clypeus;  posterior  por¬ 
tion  of  sides  grayish,  irregularly  punctate  with  white ;  black  in 
the  middle  beneath.  Antennae  conspicuous,  light  colored ;  man¬ 
dibles  black.  Labrum  yellow.  Pronotum  not  darkly  colored, 
with  a  median  white  line ;  on  either  side  a  white  sigmoid  line 
extending  diagonally  so  as  to  separate  each  lateral  half  of  the 
segment  into  an  anterior  outer  third,  and  a  posterior  inner  two- 
thirds  ;  bordered  posteriorly  with  a  double  black  line,  except  a 
wide  middle  portion;  a.  three-lobed  patch  of  very  light  color 
next  to  the  posterior  border,  the  outer  lobe  the  longest.  Meso- 
notum  not  chitinized  except  strong  black  bar  of  chitin  on  sides 
for  the  attachment  of  the  third  pair  of  legs,  which  are  much 
farther  dorsal  on  the  body  than  the  others.  First  legs  white, 
the  others  black,  lighter  at  the  joints.  Ho  gills  and  no  lateral 
line.  Lateral  humps  furnished  with  a  paddle-shaped  piece  of 
chitin,  of  which  the  handle  is  strongly  chitinous  and  the  broader 
part  thickly  set  with  bristles  pointing  forward.  A  row  of  short 
stout  spines  or  pieces  of  chitin  along  either  side  of  the  8th  seg¬ 
ment. 

Pupa. — Length,  12-13.5  mm.  Antennae  as  in  the  adult. 
The  extremely  long  antennae  of  the  males  are  coiled  about  the 
bases  of  the  posterior  appendages,  both  being  wrapped  the  same 
way  in  any  individual,  but  either  from  left  to  right  or  from 
right  to  left.  A  small  group  of  hairs  on  the  base  of  each  ap¬ 
pendage  points  forward,  acting  as  a  guard  to  prevent  the  coils 
of  the  antennae  from  slipping  over  the  posterior  extremity.  Ab¬ 
domen  in  life  bright  green.  Dorsal  spines,  III,  2-3.  2.  2  + 

7.  3-4,  VI.  Two  lines  of  chitin  on  the  dorsal  side  of  the 

abdomen,  black  on  the  anterior  part  of  each  segment,  lighter  on 
the  posterior  part ;  same  on  the  ventral  side.  The  tergum  of 
the  1st  segment  is  bordered  laterally  by  a  line  of  chitin  ending 
posteriorly  in  a  spiny  knob,  and  along  the  posterior  border  of 
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each  side  is  a  narrow  area  of  short  blunt  spines.  The  lateral 
line,  consisting  of  white  hairs  not  very  long  or  abundant,  is  very 
inconspicuous ;  it  begins  on  the  3rd  segment,  forming  a  loop 
under  the  8th.  No  gill-filaments.  Mandibles  long,  slender,  a 
little  curved,  serrate,  crossed  in  front  of  the  labrum,  which  is 
very  short,  almost  semi-circular,  with  three  long  black  hairs  on 
each  side  near  the  base,  and  five  short  ones  near  the  anterior 
margin.  The  j)osterior  end  of  the  body  is  terminated  by  two 
slender  chitinous  processes  about  2  mm.  in  length,  ending  in 
sharp  points,  and  with  a  few  short  spines  within,  before  the 
distal  end. 

Case. — Length,  16-21  mm.  Width,  anterior,  2.5  mm. ;  pos¬ 
terior,  1.5  mm.  Composed  of  very  fine  sand  grains  and  much 
silk,  forming  a  smooth  and  very  tough  case,  slightly  curved, 
open  at  both  ends.  At  the  anterior  end  there  is  a  distinct  hood. 

In  preparation  for  pupation  the  case  is  shortened  to  about  15 
mm.,  the  anterior  end  is  made  of  even  length,  i.  e.,  the  hood  is 
cut  off,  and  a  flaring,  bell-like  rim  is  added.  Each  closing 
membrane  has  but  a  single  opening,  an  oblong  one  placed  hori¬ 
zontally  at  the  center.  It  is  fastened  firmly  at  each  end  by  a 
cord  of  silk,  expanding  into  a  circular  anchor  where  it  is  at¬ 
tached. 

Habits  and  Occurrence. — These  larvae  are  plentiful  on  stones, 
sticks,  and  the  shells  of  live  mussels,  usually  slightly  attached, 
in  water  up  to  8  or  10  feet  in  depth.  Their  distribution  is 
quite  general,  as  they  occur  in  the  muddy  bays,  as  well  as  in 
the  sandy  or  stony  portions  of  the  lakes, — Mendota,  Monona, 
and  Devils  Lake.  After  capturing  imagos  of  both  exquisita 
and  uwaroivii,  and  before  I  suspected  that  they  might  be  only 
varieties,  I  anticipated  that  their  larvae  might  be  very  similar, 
and  accordingly  examined  many  specimens  of  what  I  knew  to 
be  the  larvae  of  one  or  the  other  of  them,  to  determine  whether 
I  could  detect  two  species  in  this  stage.  I  was  unable  to  do  so, 
and  have  not  yet  reared  a  specimen  of  exquisita  in  the  labora- 
tory. 

The  pupal  stage  is  of  short  duration, — two  weeks  or  less. 
Pupse  are  plentiful  in  June,  but  by  the  first  of  July  have  nearly 
disappeared.  The  adults  are  very  common  late  in  June,  when 


Vorhies — Studies  on  the  Trichoptera  of  Wisconsin.  699 


they  may  be  taken  in  large  numbers  with  a  net,  from  shrubbery 
near  the  lakes,  or  flying  over  the  water  at  dusk. 

(PL  LIII,  Fig.  1.  PL  LVIII,  Figs.  18-22..  PL  LIX,  Pigs. 
1-9.) 

Setodes  grandis  Banks. 

Setodes  grandis  Banks,  Proc.  Ent.  Soc.  Wash.,  VIII,  1907,. 
128;  Cat.  Eeur.  Ins.  U.  S.,  1907,  46. 

Imago. — “Head  and  thorax  dark  brown,  clothed  with  mostly 
white  hair;  palpi  brown,  with  brown  hair;  basal  joints  of  anten¬ 
nas  brown,  beyond  yellowish,  narrowly  annulate  with  brown  at 
tips  of  joints;  legs  pale  yellowish,  first  pair  darker.  Abdomen 
pale,  sometimes  darker  on  tip.  Wings  dusky,  with  sparse  black 
hair ;  radius  and  cubitus  dark  brown ;  hind  wings  faintly  dusky, 
with  gray  fringe.  Both  pairs  are  long,  and  acute  at  tips ;  fork 
3  much  longer  than  fork  1,  the  latter  very  short  pedicellate; 
lower  branch  of  radial  sector  ending  slightly  before  tip  of  wing. 

Expanse,  16  mm.” 

The  above  is  the  description  of  Banks.  In  the  male  the  su¬ 
perior  (  ?)  appendages  are  slender,  pointed,  a  little  curved  down¬ 
ward  and  inward,  their  tips  nearly  meeting.  The  dorsal  por¬ 
tion  of  the  last  segment  extends  posteriorly  beyond  the  ventral 
portion.  Beneath  the  superior  appendages  the  penis  projects 
downward.  The  inferior  appendages  are  very  large,  directed 
upward,  the  parts  described  above  lying  concealed  between  them. 
The  basal  portion  of  each  is  stout,  in  lateral  view  narrow;  the 
distal  portion  is  broadly  expanded,  oval,  very  hairy ;  in  ventral 
view  the  inner  edge  of  the  basal  portion  is  pectinate  with  spines 
and  the  last  segment  is  excised  medially. 

Larva. — Length,  7-8  mm.  Width,  barely  1  mm.  at  the  1st 
segment  of  the  abdomen,  %  mm.  at  the  8th.  Body  in  life 
bright  green.  Antenna?  distinct,  yellowish.  Head  and  thorax 
yellowish  with  markings  of  dark  brown.  A  median  T-shaped 
mark  on  the  upper  part  of  the  clypeus,  the  stem  anterior ;  sur¬ 
rounding  this  in  a  long  oval  are  six  pairs  of  spots,  all  round 
except  the  posterior  pair,  which  vary  considerably  in  distinct¬ 
ness;  on  the  anterior  end  of  the  clypeus  are  two  pairs  of  short 
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transverse  spots,  one  pair  immediately  anterior  to  the  other; 
laterad  may  be  seen  two  oblong  dark  spots  ventral  to  each  eye, 
with  two  more  arranged  parallel  to  these.  A  narrow  bar  along 
edge  of  occipital  foramen  on  either  side  below.  Prothorax 
nearly  clear  with  short  narrow  bar  along  anterior  edge  on  either 
side  of  the  median  line ;  a  pair  of  oblong  spots  parallel  to  median 
line  about  the  middle  of  the  segment;  a  group  of  10  or  12  dark 
spots  on  the  outer  posterior  portion  of  this  segment,  the  two 
inner  ones  of  the  group  being  elongated  in  the  direction  of  a 
slightly  diagonal  line,  the  others  forming  a  more  or  less  perfect 
circle  about  one  of  the  number  as  a  center.  Mesothorax  with 
dorsal  chitinous  shield  not  distinctly  delimited ;  near  the  an¬ 
terior  edge  a  pair  of  transverse  spots;  at  juncture  of  middle  and 
posterior  thirds  a  smaller  pair  of  longitudinally  oblong  spots, 
and  near  the  posterior  edge  another  pair  of  transverse  spots, 
slightly  nearer  the  median  line  than  the  first  pair;  six  smaller 
spots  lie  outside  these  marks  on  either  side.  Metathorax  not 
chitinous.  Legs  yellowish,  with  two  or  three  brown  spots  on 
each  coxa ;  the  second  leg  is  peculiar,  being  modified  apparently 
for  grasping;  the  third  leg  is  a  typical  swimming  leg.  Ho  gills 
or  lateral  line.  Ho  median  dorsal  plate  on  the  9th  segment. 

Pupa. — Length,  7-8  mm.  Width,  1  mm.  Body  bright  green 
in  life.  The  long  antennae  are  coiled  about  the  posterior  end 
of  the  body,  passing  about  twice  around  in  the  female  and  six 
times  in  the  male ;  a  few  hairs  pointing  forward  to  hold  them 
in  place.  Dorsal  spines,  III,  2.  2.  2  +  2.  2,  VI.  Ho  gills 

and  no  lateral  line.  A  double  line  of  chi  tin  on  both  dorsal  and 
ventral  sides  of  the  abdomen.  On  the  tergum  of  the  1st  seg¬ 
ment,  a  lateral  border  of  yellow  chitin,  ending  in  a  knob  studded 
with  a  few  blunt  spines.  The  9th  segment  is  long  and  slender, 
and  in  somewhat  advanced  stages  the  genitalia  of  the  imago 
may  be  seen  some  distance  forward  of  the  extremity;  this  pos¬ 
terior  part,  which  is  thus  left  empty,  is  more  strongly  chitinized 
so  as  not  to  become  useless  in  the  later  stages.  The  segment 
is  terminated  distally  by  a  pair  of  long  spiniform  processes, 
bearing  bristles  and  small  spines  on  the  proximal  portions, 
slightly  upturned  at  the  extremities;  viewed  laterally  these  are 
seen  to  arise  from  the  ventral  portion  of  the  extremity  of  the 
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■segment,  the  dorsal  portion  of  it  bearing  two  small  chitinous 
processes  just  before  the  end.  Labrum  very  small;  mandibles 
long  and  slender,  with  broad  base  and  incurved  distal  portion 
bearing  small  teeth  within  and  at  the  base  of  the  curve. 

Case. — Length,  10-11.5  mm.  Width,  anterior,  1  mm.;  pos¬ 
terior,  less  than  %  mm.  Cylindrical,  slightly  curved,  formed 
‘entirely  of  clear  secretion. 

At  time  of  pupation  a  bell-like  rim  is  formed  at  the  anterior 
end,  and  the  case  is  attached  to  Ceratophyllum  by  a  band  of 
silk.  The  posterior  closing  membrane,  placed  some  distance 
from  the  end,  is  funnel-shaped,  pointing  backward,  and  the  an¬ 
terior  membrane  is  a  disk,  slightly  concave  interiorly,  with  a 
eentral  perforation.  The  cases  fit  the  larvae  and  pupae  very 
closely. 

Habits  and  Occurrence. — In  the  autumn,  if  plant  material  be 
brought  in  from  certain  localities  and  placed  in  large  aquaria, 
immense  numbers  of  the  young  larvae  of  this  species  will  in  a 
few  hours  collect  on  the  lighted  side.  They  often  form  a  drift 
in  the  angle  along  the  bottom,  from  which  some  are  continually 
swimming  up  and  dropping  back.  The  case  being  transparent, 
the  bright  green  body  of  the  larva  or  pupa  shows  thru  it  and 
is  thus  well  protected  in  its  natural  habitat.  Especially  is  this 
true  at  pupation  time,  about  July  1,  when  the  pupal  cases  are 
fastened  among  the  spine-like  leaves  of  Ceratophyllum,  the  re¬ 
semblance  of  cases  and  leaves  being  quite  remarkable.  I  have 
the  larvae  and  pupae  from  a  stretch  of  the  Yahara  River  where  it 
leaves  Lake  Monona,  and  from  University  Bay. 

The  adults  were  observed  on  July  9,  in  the  bushes  and  trees 
along  the  above  mentioned  stretch  of  river,  literally  by  thou¬ 
sands.  The  number  present  can  only  be  compared  to  the  hordes 
of  Mav-flies  so  often  observable. 

(PI.  LIII,  Fig.  5.  PL  LIX,  Figs.  10-18.) 
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Tricenodes  flavescens  Banks. 

Trioenodes  flavescens  Banks,  Tr.  Am.  Ent.  Soc.,  XXVI,  1900,. 
257 ;  Cat.  Xeur.  Ins.  IT.  S.  1907,  45.  Ulmer,  Gen.  Insec- 
torum,  Fasc.  60,  1907,  141. 

Imago. — Length  of  body,  7-8  mm.  Expanse,  male,  21-22 
mm. ;  female,  18-20  mm.  Antennas  very  pale  luteous  with  nar¬ 
row  brown  annul ations,  less  distinct  distally.  On  the  inner- 
dorsal  side  of  the  basal  joint  of  the  antennae  of  the  male,  is  a 
groove  filled  with  long  hairs  which  arise  from  its  proximal  end ; 
it  is  covered  with  a  long  flap,  attached  along  its  lower  edge. 
This  may  be  a  generic  character,  but  I  am  not  aware  that  it 
has  been  noted  before  in  the  literature.  Palpi  clothed  with 
luteous,  and  a  few  black  hairs.  Body  luteous.  A  pair  of  small 
warts  in  front  of,  and  another  posterior  to,  the  eyes,  with  brown 
hair ;  disk  clothed  with  light  luteous  hair  directed  forward ;  on 
either  side  of  the  disk,  a  large  wart  with  light  luteous  hair  ex¬ 
cept  a  little  brown  on  the  outer  portion.  A  pair  of  prominent 
warts  on  the  pronotum  clothed  with  light  hair,  and  mesothorax, 
medially,  similarly  clothed ;  wing  callosities  with  light  and  dark 
hair.  Legs  light  luteous.  Anterior  wings  brownish,  indis¬ 
tinctly  marmorate  with  luteous ;  in  some  individuals  there  is  a 
luteous  band  in  each  apical  cell.  Often  two  black  dots  on  the 
posterior  margin ;  occasionally  a  darker  spot  at  the  pterostigma ; 
fringe  golden.  Posterior  wings  hyaline,  with  sparse  pubescence, 
the  fringe  very  pale. 

In  the  male  there  is  a  lanceolate  median  piece  between  the 
small,  finger-like,  up-directed  superior  appendages.  The  penis 
is  large,  curving  downward,  bifid  in  lateral  view.  Formally, 
a  spine-like  piece  lies  alongside  the  penis  like  a  sheath  on  either 
side,  but  this  may  be  thrown  out  in  the  position  shown  in  PI. 
LX,  Fig.  1,  when  it  is  seen  to  be  a  part  of  the  inferior  ap¬ 
pendages,  its  strongly  curved  proximal  portion  being  normally 
hidden  within  the  abdomen ;  rising  from  the  base  of  this  piece 
is  a  small  chitinous  part,  its  expanded  distal  portion  beset  with 
short  spines;  also  a  small,  hairy,  pointed  appendage  directed 
slightly  upward  (normally)  is  attached  by  a  broad  basal  portion 
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to  the  lower  part  of  the  foregoing  parts  of  the  inferior  appen¬ 
dage. 

Larva. — Length,  10-11  mm.  Width,  1.5  mm.  Abdomen 
green  in  life.  Head,  thorax,  and  legs  light  straw  yellow\  The 
head  is  conspicuously  spotted  with  dark  brown ;  four  rows  of 
spots  occupy  the  j>osterior  median  portion;  anterior  to  these, 
lie  three  others,  the  middle  one  a  little  in  front  of  the  other  two, 
and  just  anterior  to  the  latter  a  very  small  fourth  one;  the  outer 
two  form  the  posterior  ends  of  two  semicircles,  each  of  which  is 
composed  of  four  spots,  the  convexity  of  the  curve  outward ;  the 
two  small  spots  forming  the  anterior  ends  of  these  semicircles 
have  a  similar  pair  anterior  to  them,  the  four  forming  a  square; 
anterior  to  these,  and  a  little  wider  apart,  are  two  pairs  of 
slightly  elongated  spots.  On  either  side  of  the  head,  back  of 
the  eye,  is  a  triple  row  of  4-5  spots  each,  two  of  which  may  be 
seen  in  dorsal  view,  and  beneath  these  are  two  more  small  spots. 
Extending  caudad  from  the  base  of  the  first  maxilla  is  a. brown¬ 
ish  blotch,  followed  by  five  or  six  brown  spots.  Mandibles 


stout,  the  distal  portions  brown.  Antennae  rather  long,  straw 
yellow.  Clypeus  small,  and  not  readily  distinguishable.  The 
prothorax  has  a  distinct  elongated  spot  on  each  side  near  the 
border,  a  lighter  curved  pair  near  the  median  line  on  the  pos¬ 
terior  edge,  and  six  more  light  ones  lying  along  this  edge  may 
be  seen  in  dorsal  view;  one  or  two  small  ones  may  be  seen 
farther  down  if  the  larva  be  turned  somewhat;  the  outer  part 
of  the  posterior  edge  is  bordered  with  dark  brown.  The  meso- 
thorax  is  but  little  chitinized  and  only  a  few  pale  spots  are  vis¬ 
ible.  The  third  pair  of  legs  are  swimming  legs,  the  larva  being 
an  active  swimmer.  The  lateral  line  is  present,  but  is  composed 
of  almost  microscopic  white  hairs.  Gills  simple ;  those  given  in 
the  diagram  (Fig.  12)  as  being  above  the  lateral  line  are  so 
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close  that  it  is  difficult  to  say  that  they  are  not  upon  it.  The 
same  is  true  of  those  given  as  above  for  the  pupa.  Within  the 
bases  of  the  prolegs  are  humps  hearing  many  bristles. 

Pupa. — Length,  10  mm.  Width,  1.5  mm.  Body  in  life 
green.  Dorsal  spines,  III,  2.  2.  1-2  +  5-6.  1-2,  VI.  Two  • 
lines  of  chitin,'  not  very  conspicuous,  on  both  dorsal  and  ventral 
sides  of  the  abdomen.  The  tergum  of  the  1st  segment  bordered 
by  chitin,  the  posterior  lateral  angles  extended  laterally  into  an 
acute  point,  studded  with  small  spines,  within  which,  on  the 
posterior  edge,  is  a  narrow  area  of  small,  sharp  spines.  Lateral 
line  inconspicuous,  but  extending  the  length  of  the  abdomen. 
Gills  simple,  Fig.  13.  Abdomen  terminated  by  a  pair  of  long 
spiniform  processes,  the  distal  third  slightly  curved,  and  the 
distal  two-thirds  studded  with  brown  bristles.  On  the  dorsal 
side  of  the  last  segment  are  two  groups  of  3-4  hairs  each  to  hold 
the  coils  of  the  antennae  in  place.  Labrum  rounded,  slightly 
longer  than  wide. 


Case. — Length,  17-19  mm.  Width,  anterior,  2  mm.;  pos¬ 
terior,  1.3  mm.  Cylindrical,  straight,  formed  of  small  rectan¬ 
gular  pieces  of  leaves,  spirally  arranged.  As  it  is  most  frequently 
of  green  leaves  it  presents  a  very  beautiful  appearance.  At 
pupation  time  it  is  shortened  to  the  length  of  the  body,  about 
11  mm. :  the  posterior  end  is  closed  with  a  funnel-shaped  mem¬ 
brane,  much  like  that  of  Set  odes,  but  with  a  smaller  opening 
and  a  more  acute  central  part.  The  anterior  closing  membrane 
is  a  disk  with  a  central  perforation.  The  case  is  attached  to 
plants  and  usually  has  a  few  bits  of  leaves  gathered  about  the 
ends. 

Habits  and  Occurrence. — Though  the  number  of  adults 
which  may  be  obtained  shows  that  this  is  a  fairly  common 
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species,  the  larvae  are  not  obtainable  in  numbers.  It  was  rather 
thru  good  fortune  in  keeping  alive  those  secured,  than  in  get¬ 
ting  large  numbers  that  they  were  reared  successfully.  As  they 
are  relatively  small  until  spring,  near  pupation  time,  and  the 
cases  usually  green,  they  may  be  easily  over-looked  when  hand¬ 
ling  material  in  the  held.  Plant  material  may  be  brought  into 
the'  laboratory  and  put  in  large  jars  with  much  water,  when  the 
larvse  will  in  a  few  hours  come  out  where  they  may  be  seen.  I 
have  them  from  Lakes  Mendota,  Monona,  and  Wingra. 

Adults  were  taken  with  trap  and  net  in  the  latter  part  of 
J  une. 

(PL  LIII,  Fig.  4.  PI.  LX,  Figs.  1-6.) 

,  MOLAXXIDLE. 

Molanna  uniophila  nov.  sp. 

Imago. — Length  of  body,  7-8  mm.  Expanse,  22-23  mm. 
Antennae  grayish-black.  Palpi  thickly  clothed  with  gray  and 
black  hair.  Head  black,  with  a  median  anterior  wart,  a  small 
pair  above  the  antennge  close  to  the  eyes,  and,  on  either  side, 
near  the  posterior  part  of  the  eye,  two  closely  approximated 
warts,  all  clothed  with  black  and  grayish  hair.  Pro-  and  meso- 
thorax  ferruginous  tc  blackish,  a  pair  of  transverse  warts  on  the 
former,  and  the  wing  callosities  of  the  latter,  clothed  as  those 
of  the  head ;  sparse,  grayish  pubescence  medially  on  the  meso- 
thorax.  Metathorax  lighter  brown.  Abdomen  grayish-fuscous. 
Anterior  legs  grayish-black,  the  posterior  two  pairs  gray;  tibiae 
and  tarsi  with  black  spines.  Anterior  wings  dark  gray,  with 
about  three  large,  irregular  spots  of  lighter  gray,  more  or  less 
distinct,  on  the  distal  two-thirds.  Posterior  wings  gray. 

In  the  male  the  9th  dorsal  segment  is  medially  produced  into 
a  small  lobe.  The  superior  appendages  are  long,  concave  within, 
slightly  curved,  the  convex  edge  upward  in  lateral  view;  a  ven¬ 
tral  expansion  near  the  base,  hairy.  Between  these  lie  the 
broad  penis  covers,  the  tips  pointing  downward  between  the  in¬ 
ferior  appendages;  the  latter  are  long,  forcipate,  curving  up¬ 
ward  and  inward,  narrow  at  the  tips,  hairy. 
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As  mentioned  by  McLachlan  for  the  genus,  the  wing  venation 
varies  greatly  as  between  species,  and  is  quite  variable  m  a  sin¬ 
gle  species,  or,  even  in  individuals ,  the  two  sides  being  often 
unlike.  I  have  given  what  appears  to  be  the  typical  venation 
of  the  species. 

Larva. — Length,  13-14  mm.  Width,  2.5  mm.  Body  in  life 
green.  Head  yellow,  with  a  band  of  black  along  the  sutures  of 
the  clypeus  and  the  median  dorsal  suture  of  the  head ;  the  stem 
of  this  “Y”  does  not  extend  over  the  prethorax  as  in  M.  cinerea, 
but  may  have  that  appearance  if  the  head  is  strongly  retracted. 
The  occipital  foramen  is  bordered  with  brown ;  gula  dark 
brown.  Prothorax  with  a  broad  dark  brown  border  posteriorly 
-and  laterally.  Anterior  portion  of  the  mesothorax  separated 
from  the  posterior  part  by  a  transverse  white  line,  which  curves 
forward  and  outward;  the  darker  brown  anterior  portion  thus 
delimited  is  divided  by  a  median  line  of  white;  the  posterior 
part  is  irregularly  clouded  with  lighter  brown.  Metathorax  not 
chitinous.  Legs  yellow,  the  anterior  femur  bordered  with 
brown.  Lateral  line  on  segments  2-8,  the  short,  close-set  hairs 
Being  replaced  on  the  8th  by  chitinous  points  followed  by  sev¬ 
eral  long  hairs  distinctly  separated.  Labrum  not  heavily 
chitinized,  yellow.  Antennae  yellow,  placed  very  close  to  bases 
of  mandibles.  Gills  branched,  Fig.  14. 


Pupa. — Length,  13  mm.  Width,  2.5  mm.  Antennae  extend¬ 
ing  to  the  8th  segment.  Body  in  life  light  green.  Dorsal 
spines,  III,  3.  4.  4  +  4-5.  4-5,  VI.  Lateral  line  begins  on 
3rd  segment  and  forms  a  loop  under  the  8th.  Gills  appear  to 
be  as  in  the  larva.  Body  terminated  posteriorly  by  two  straight 
finger-like  projections  studded  thruout  their  length  with  short 
spines  and  ending  in  two  long  hairs.  Mandibles  long,  serrate 
within,  the  tips  incurved,  hook-like. 
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Case. — Length,  15-20  mm.  Width,  8-10  mm.  at  the  anterior 
end.  This  case,  typical  of  the  genus,  is  formed  of  sand  with 
lateral  extensions  of  coarser  particles  of  stone,  and  with  a  large 
anterior  dorsal  hood,  completely  protecting  the  larva  as  it  feeds. 

The  pupa  (in  the  laboratory)  lies  in  a  case  formed  by  the 
closure  of  the  ventral  opening  at  the  anterior  end,  a  vertical  slit 
being  left  at  the  posterior  end.  My  specimens,  unfortunately, 
do  not  show  the  nature  of  the  opening  at  the  anterior  end,  the 
few  at  hand  being  such  as  the  pupa  have  cut  in  making  their 
escape.  The  cases  in  aquaria  were  slightly  buried  in  the  sand. 

Habits  and  Occurrence. — These  larvae  are  rather  common  and 
yet  often  difficult  to  get,  owing  to  the  form  of  their  cases  and 
their  bottom  habits.  On  a  sandy  bottom  they  are  very  difficult 
to  see  unless  they  chance  to  be  moving.  One  spring  they  were 
found  in  numbers,  in  May,  on  mussels  which  were  being  dredged 
up  for  class  use,  but  so  many  have  never  been  obtained  at  one 
time  since.  Bette n  (1901)  reports  M.  cinerea  from  flowing 
water  only ;  all  of  my  specimens  of  uniophila  are  from  the  lakes, 
some  from  a  depth  of  10-12  feet.  I  have  them  from  Lakes 
Mendota  and  Monona,  and  from  a  small  lake  near  Minocqua, 
in  Oneida  County,  Wis. 

The  pupal  stage  is  of  two  weeks,  or  less  duration.  Adults  are 
common  in  June  and  July.  Their  peculiar  resting  position  is 
well  shown  by  Betten’s  illustration  of  cinera f  (1901)  PI.  13, 
Fig.  4.  I  have  specimens  from  Madison  and  from  Trout  Lake, 
Vilas  County,  Wis. 

(PI.  LIII,  Fig.  6.  PL  LVII,  Figs.  11-19.) 

HYDROPS  YCHIDiE. 

Hydropsyche  aliernans  Walker. 

Philopotamus  alternans  Walker,  Brit.  Mus.  Cat.  Yeur.,  1852, 
104. 

Philopotamus  indecisa  Walker,  Brit.  Mus.  Cat.  Yeur.,  1852, 
104. 

Hydropsyche  indecisa  Hagen,  Syn.  Yeur.  Y.  Am.,  1861,  288 ; 
Verh.  zool.-bot.  Ges.  Wien,  XIV,  1864,  822. 
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Hydropsyche  morosa  Hagen,  Syn.  Heur.  1ST.  Am.,  1861,  287. 
Hydropsyche  alternans  Hagen,  Syn.  Neur.  JST.  Am.,  1861,  288. 

McLachlan,  Ent.  Annual,  1863,  139.  Banks,  Proc.  Ent. 

Soc.  Wash.,  VI,  1904,  214.  Ulmer,  Gen.  Insectorum,  Ease. 
60,  1907,  170. 

Imago. — Length  of  body,  6-7  mm.  Expanse,  male,  18  mm. ; 
female,  20-22  mm.  Antennse  fuscous,  the  base  broadly  annu- 
lated  with  luteous.  Eyes  jet  black.  Head,  thorax,  and  ab¬ 
domen  fuscous  above,  paler,  approaching  luteous,  beneath.  Face 
clothed  with  luteous  and  fuscous  hair.  Top  of  head  densely 
clothed  with  luteous  hair  on  disk,  with  dark  brown  on  outer 
posterior  portion ;  when  denuded,  three  pairs  of  warts  are  vis¬ 
ible,  the  smallest  pair  in  front  and  nearest  the  median  line,  the 
others  progressively  larger  and  farther  apart,  posteriorly.  On 
the  prothorax  is  a  large  pair  of  transverse  warts,  with  brown 
hair,  and  outside  of  these,  a  smaller  pair  with  fuscous  hair. 
Wing  callosities  with  fuscous  hair;  a  broad  median  band  of 
luteous  hair  on  the  mesothorax,  including  that  borne  on  a 
median  posterior  wart.  Palpi  luteo-fuscous.  Feet  and  geni¬ 
talia  luteous.  Wings  densely  pubescent,  fuscous,  densely  spotted 
with  bright  luteous  or  golden.  More  conspicuous  patches  of  fus¬ 
cous  at  middle  of  inner  margin,  at  the  arculus,  and  at  the  anal 
angle,  with  golden  between.  On  a  rubbed  specimen,  luteous  de¬ 
scribes  the  color  of  the  pubescence  better  than  golden,  but  not 
so  on  a  perfect  example.  Posterior  wings  grayish-hyaline, 
darker  at  the  tips,  ciliated  with  same,  except  luteous  at  base. 

In  the  male  the  9th  dorsal  segment  is  produced  into  a  long 
lobe,  notched  at  the  apex,  with  a  pair  of  small  appendages  aris¬ 
ing  from  it  near  the  tip,  and  with  a  thickened  part  at  the  base, 
above,  hearing  long  hairs.  Two  rounded  lateral  plates  bearing 
long  hairs  are  said  by  McLachlan  (doubtfullly)  to  represent  the 
superior  appendages.  The  inferior  appendages  are  long,  club- 
shaped,  directed  upward  and  backward,  hairy,  ending  in  narrow 
incurved  portions  which  almost  or  quite  meet  at  the  tips ;  be¬ 
tween  these  projects  the  long  penis,  its  distal  end  turned  up¬ 
ward  ;  in  dorsal  view  it  is  seen  to  be  expanded  at  the  end,  with 
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a  median  excision,  and  just  back  of  the  expanded  portion  on 
either  side  is  a  rounded  hump  of  chitin. 

Larva. — Length,  14-15  mm.  Width,  3  mm.  Body  yellow¬ 
ish  or  greenish.  Head  yellow  beneath,  dark  brown  above,  each 
succeeding  segment  a.  little  lighter  than  the  one  before,  the  legs 
yellow.  The  light  yellow  posterior  part  of  the  head  is  naturally 
retracted  within  the  pronotum  so  that  only  the  darker  portion 
is  visible.  On  this  darker  portion  are  six  light  spots,  two 
median,  with  two  on  either  side.  Eyes  situated  in  a  light  area. 
The  mesothorax  has  a  black  lateral  border,  and  a  heavy  black 
semi-circular  mark  in  the  middle  of  the  posterior  edge.  Meta- 
notum  similar,  but  with  only  a  median  black  spot  posteriorly. 
The  clypeus  is  flattened,  almost  concave,  giving  the  larva  a  pecu¬ 
liar  appearance  in  lateral  view.  Ho  lateral  line  of  hairs,  but 
short,  pointed  protuberances  directed  backward  occur  on  the 
posterior  edge  of  each  segment  at  about  the  position  usually  oc¬ 
cupied  by  the  lateral  line.  Gills  present  only  on  the  ventral 
side;  the  mesothorax  and  7th  segment  each  with  two  stalks,  and 
the  intervening  segments  each  with  four,  the  stalks  sometimes 
double.  Each  proleg  terminated  by  a  tuft  of  heavy  hairs  above 
the  hook.  The  prothorax  has  a  chitinous  sternum  back  of  the 
legs. 

Pupa. — Length,  11  mm.  Width,  2.5-3  mm.  Yellowish,  a 
little  reddish  on  the  dorsal  side;  short  dark  brown  or  black 
pubescence  beneath  and  on  sides  of  abdomen,  denser  at  the  pos¬ 
terior  end.  A  transverse  row  of  longer  hairs  on  the  posterior 
part  of  the  4th  to  7th  segments  above,  less  dense  posteriorly. 
The  hooks  and  plates  on  the  dorsal  segments  are  quite  different 
in  appearance  on  different  segments:  the  anteriorly  directed 
hooks  are  on  the  3rd  and  4th  segments  and  none  are  present  on 
the  5th.  Dorsal  spines,  II,  9.  14  +  72.  9  +  10.  8.  6.  5. 

4,  VIII.  The  posterior  end  of  the  body  is  terminated  by  a 
pair  of  stout  processes,  flattened  distally,  the  flat  face  looking 
outward  and  upward,  a  strong  spine  at  the  inner,  dorsal  ex¬ 
tremity,  and  another  at  the  outer  ventral  angle.  A  group  of 
heavy  black  hairs  is  borne  on  the  outer  side  just  anterior  to  the 
latter  spine,  with  lighter  ones  on  the  flattened  face  and  posterior 
to  the  heavy  ones.  The  labrum  is  rounded,  shorter  than  wide, 


710  Wisconsin  Academy  of  Sciences ,  Arts  and  Letters. 

with  rounded  protuberances  at  the  outer  posterior  angles,  the 
whole  densely  hairy  with  black  bristles;  two  brushes  of  these 
black  bristles  extend  up  on  the  face.  Mandibles  long,  incurved, 
with  a  cluster  of  black  bristles  near  the  base  on  the  under  sur¬ 
face.  The  left  bears  five  strong  teeth,  the  right  four.  ISTo 
lateral  line  of  hairs,  but,  as  in  the  larva,  on  each  of  the  segments 
3-7,  a  pointed  protuberance  having  the  appearance  of  a  short 
simple  gill-filament  projects  backward  from  the  posterior  edge; 
sometimes  one  or  two  smaller  ones  are  present  in  front  of  the 
large  one.  Gills  occur  in  two  rows  on  the  ventral  part  of  each 
of  the  segments  2-7 ;  each  is  very  complex,  consisting  of  one  or 
sometimes  two  stalks,  bearing  6-12  branches. 

Case. — The  larva  protects  itself  with  a  large,  loose  mass  of 
vegetable  debris  and  silk  fibers,  in  front  of  which  is  erected  a 
net  for  the  capture  of  prey.  When  time  for  pupation  arrives, 
it  surrounds  itself  with  a  more  firm  structure  of  sand  or  £ne 
gravel,  measuring  about  10-13  mm.  in  length,  by  4-6  mm.  in 
width.  This  is  closed  anteriorly  and  posteriorly  by  a  sieve- 
membrane. 

Habits  and  Occurrence. — These  larva?  are  quite  plentiful  in 
the  swift  water  of  the  Yahara  where  it  leaves  Lake  Mendota,  a 
stone  taken  from  the  swiftest  water  being  thickly  covered  with 
them  and  other  Hydropsy  chid  larva*.  Indeed,  the  number  may 
be  said  to  vary  somewhat  as  the  swif  tness  of  the  water.  As  this 
water  is  at  the  temperature  of  the  lake,  it  is  here  very  well 
demonstrated  that  it  is  the  swiftness  of  the  stream  and  not  the 
coldness,  that  determines  their  presence.  One  wonders  how  they 
are  able  to  cling  to  the  smooth  stones  of  their  habitat,  until,  after 
a  collecting  trip,  one  observes  them  climbing  up  the  smooth, 
perpendicular  sides  of  a  glass  jar.  Then  they  may  be  seen  to 
be  spinning  industriously  as  they  climb,  building  thus  a  net  or 
ladder  by  means  of  which  the  ascent  is  made.  Xo  doubt  this 
method  of  making  a  firm  foothold  as  they  go,  is  directly  correl¬ 
ated  with  their  habitat. 

Adults  were  taken  with  the  trap  and  from  the  shrubbery  in 
Tennv  Park  in  late  June  and  early  July. 

(PL  LIII,  Pig.  7.  PL  LX,  Pigs.  7-19.) 
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Phy to centro pus  maximus  nov.  sp. 

Imago. — Length  of  body,  male,  7  mm. ;  female,  10  mm.  Ex¬ 
panse,  male,  21  mm. ;  female,  28  mm.  Antennae  of  males 
longer  than  of  females.  Antennae  yellowish,  obsoletely  annu- 
lated  with  brown  in  the  middle  of  each  joint  at  the  base,  darker 
toward  the  tips,  basal  joint  bulbous,  clothed  with  brown  hair 
beneath  and  yellow  hair  above.  Face  brown,  palpi  brownish- 
yellow.  Head,  thorax  and  abdomen  dark  brown  above,  the  lat¬ 
ter  paler  beneath.  A  large  transverse  wart  between,  and  back 
of,  the  bases  of  the  antennse,  a  large  pair  on  the  posterior  outer 
portion  of  the  head,  a  small  pair  anteriorly  and  a  large  median 
one  posteriorly  on  the  mesothorax,  and  the  wing  callosities,  all 
clothed  with  yellow  hair.  Legs  luteo-fulvous,  the  coxse  browner. 
Anterior  wings  with  blackish  hair,  guttate  with  yellow,  a  larger 
obsolete  spot  of  yellow  above  the  5th  apical  fork;  darker  spots 
at  arculus,  at  tips  of  branches  of  5th  fork,  at  cross-vein  between 
radius  and  discoidal  cell,  and  diagonally  across  the  middle  of 
the  lower  branch  of  the  media.  Veins  brown.  Posterior  wings 
gray  with  gray  hair,  except  a  little  yellow  hair  along  the  costal 
margin. 

In  the  male  the  superior  appendages  are  yellow  and  the  in¬ 
ferior  dark  brown.  The  9th  dorsal  segment  is  represented  by  a 
median  plate  excised  in  the  middle,  and  bearing  upturned 
hooks  at  the  outer  angles.  What  appear  to  be  the  superior  ap¬ 
pendages  are  leaf-like,  arising  at  the  base  of  the  dorsal  plate, 
low  down,  and  pointing  upward  so  as  to  hide  the  plate  in  lateral 
view.  The  penis  projects  from  beneath  the  dorsal  plate,  curv¬ 
ing  downward.  Ho  intermediate  appendages  seem  to  be  pres¬ 
ent.  The  inferior  appendages  are  stout,  strongly  hairy,  appear¬ 
ing  leaf-like  from  the  side,  but  from  beneath  they  are  seen  to 
be  thick  and  fleshy,  nearly  meeting  along  their  median  surfaces, 
which  are  black  and  thickly  set  with  black  spines. 

The  measurements  given  are  from  a  single  pair  of  expanded 
specimens.  Alcoholic  material  shows  that  this  is  rather  an  ex¬ 
treme  range  of  sex  difference,  though  the  females  average  lar¬ 
ger  than  the  males. 

Larva. — Length,  15-16  mm.  Width  2  mm.  Head  and 
prothorax  very  small,  about  .6  mm.  in  width.  Body  whitish, 
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head,  prothorax  and  legs  straw  yellow,  no  markings  except  the 
posterior  half  of  the  lateral  border,  and  all  the  posterior  border, 
black.  Meso-  and  metathorax  unchitinized,  except  lateral  black 
bars  for  attachment  of  legs.  No  gills,  the  lateral  line  almost 
indistinguishable.  The  9th  abdominal  segment  is  small,  the 
prolegs  long  and  slender,  with  a  strongly  curved  hook.  The 
labium  is  extremely  elongated,  the  silk  duct  opening  at  the  tip, 
however.  Mandibles  unlike  as  to  teeth,  each  with  a  very  dense 
brush  of  black  hairs  within,  rounded  teeth  on  the  outer  sides. 

Pupa. — Length,  12-15  mm.  Width,  2  mm.  Antennae  ex¬ 
tend  slightly  beyond  the  4th  abdominal  segment  in  the  female; 
as  long  as  the  body  in  the  male.  Color  in  life  yellowish.  Well 
developed  spines  pointing  backward  occur  on  segments  3-8,  the 
number  in  each  place  being  3-5.  On  the  posterior  part  of  the 
5th  segment  is  a  pair  of  plates  bearing  3-6  forwardly  directed 
spines.  The  9th  segment  ends  in  a  pair  of  stout  processes  with 
brushes  of  dark  hairs  distally,  and  on  either  side  of  this  segment 
occurs  a  short,  stout  process  also  bearing  a  brush  of  dark  hairs. 
Labrum  small,  with  1 2  long  black  hairs.  Mandibles  with  broad 
base,  the  distal  portion  slender,  cylindrical,  curved,  without 
teeth. 

Case. — The  larva  lives  in  a  non-portable  abode,  in  this  respect 
resembling  other  Hydropsychidse.  It  burrows  into  the  sand  of 
the  bottom  of  the  stream  and  forms  a  long,  often  complexly 
branched  case  of  sand,  scarcely  firm  enough  to  keep  its  shape 
when  it  is  extracted  from  its  position.  This  case,  about  5  mm. 
in  diameter,  excepting  some  smaller  branches,  is  often  as  much 
as  65  mm.  in  length,  the  greater  portion  buried,  only  10-20 
mm.  projecting  from  the  stream  bed.  When  the  whole  case  is 
taken  out  carefully  (a  difficult  task)  a  more  or  less  distinct 
swelling,  usually  nearer  the  submerged  end,  is  visible,  in  which 
the  pupa  is  found.  Anteriorly  this  part  is  closed  by  a  membrane 
of  peculiar  weave,  the  openings  being  very  small  and  irregular, 
the  thread  dark,  so  that  it  has  somewhat  the  appearance  of  co- 
coanut  fiber.  At  the  posterior  end  is  a  bag  of  similar  appear¬ 
ance,  slightly  tapering,  and  about  5  mm.  in  length,  in  the  end 
of  which  the  exuviae  are  retained.  Since  the  lower  part  of  the 
case  is  embedded  in  the  sand  the  outward  flow  of  water  must  be 
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into  the  sand.  The  great  size  of  the  discharging  surface,  the 
posterior  membrane,  may  be  due  to  this  fact.  One  of  these  lar¬ 
vae  lived  for  some  time  in  a  dish  in  the  laboratory,  where  it 
burrowed  in  the  sand  supplied  for  it  and  rapidly  constructed 
an  elaborately  branched  case,  which  then  was  easily  exposed  by 
washing  away  the  sand  with  a  gentle  stream  of  water. 

A  case  similar  to  this  is  described  and  figured  by  Miss  Clarke 
(1891)  but  ascribed  to  the  larva  of  Plectrocnemia.  That  it  be¬ 
longs  to  this  genus,  however,  there  can  be  little  doubt,  as  she 
mentions  the  long  “spinneret”  of  the  larva. 

Habits  and  Occurrence. — Beyond  what  observations  on  habits 
it  seems  necessary  to  include  with  the  account  of  the  case,  I 
have  nothing  to  give.  I  have  taken  the  larvae  and  pupae  only 
in  the  stream  at  Devil’s  Lake  (both  on  June  29)  and  the  imagos 
were  reared  from  these.  The  other  two  species  of  the  genus 
measure  only  13  and  14  mm.  in  wing  expanse,  hence  the  name 
given  to  this  one. 

(PI,  LIII,  Fig.  8.  PI.  LXI,  Figs.  1-13.) 

RHYACOPHILIDiE 
Rliyacophila  torva  Hagen. 

Rhyacophila  torva  Hagen,  Syn.  Heur.  H.  Am.,  1861,  296. 
Banks,  Cat.  Heur.  Ins.  H.  S.,  1907,  41.  Ulmer,  Gen.  In- 
sectorum,  Fasc.  60,  1907,  210. 

Imago. — “Rufo-fuscous ;  antennae  and  palpi  rufo-fuscous ; 
head  and  thorax  brownish-black ;  feet  testaceous ;  abdomen  dute¬ 
ous  ;  wings  fusco-hyaline,  with  fuscous  veins ;  anterior  ones  with 
dense  luteous  guttae.  Male. 

Length  to  tip  of  wings,  10  mm.  Alar  expanse  19  mm.” 
(Hagen) 

Larva. — Length,  14-16  mm.  Width,  2.3  mm.  The  greatest 
width  is  about  at  the  middle  of  the  body, — the  third  or  fourth 
abdominal  segment,  the  head  and  the  last  segment  being  much 
smaller.  Abdomen  yellowish,  reddish-brown  above,  a  double 
line  of  yellowish  extending  along  the  dorsal  side.  This  reddish 
coloration  does  not  dissolve  in  preserving  fluid.  Head,  prothorax, 
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and  legs  clear  yellow,  the  head  clouded  with  dark  brown  in  the 
central  portion  above,  with  inconspicuous  lighter  spots  and  a 
black  posterior  border.  Pronotum  with  a  black  posterior  bor¬ 
der.  Meso-  and  metanotum  unchitinized.  Xo  tubercles  on  the 
first  abdominal  segment,  no  gills,  and  no  lateral  line.  Draggers 
long,  down-curved.  Mandibles  unlike.  McLachlan  ascribes 
gills  to  the  larvae  of  this  genus,  but,  as  noted  by  Ulmer  (1903), 
there  are  exceptions  in  the  European  species,  while  here  we 
have  at  least  one  exception  in  the  American  species.  The  larva 
of  no  other  species  of  the  genus  has  been  described  in  America. 

Pupa. — Length,  (in  cocoon)  11  mm.  Width,  2.5  mm.  An¬ 
tennae  reaching  to  the  5th  segment.  White  or  reddish-brown. 
On  segments  3-7  are  very  small  plates  with  almost  microscopic 
spines  pointing  backward,  and  on  the  posterior  parts  of  segments 
3,  4,  and  5  are  similar  ones,  the  spines  pointing  forward.  Lab- 
rum  shorter  than  long,  rounded,  three  hairs  on  either  side  near 
the  base  and  four  near  the  tip.  The  mandibles  are  strong,  each 
with  three  large  teeth  bearing  smaller  ones.  In  my  single  well 
preserved  specimen,  there  were  no  special  anal  appendages,  that 
end  of  the  abdomen  showing  the  general  shape  of  the  genitalia 
beneath.  As  there  is  no  opening  of  the  case  to  be  kept  clean, 
there  is  no  need  for  special  structures. 

Case. — The  larva  lives  in  a  loosely  built  case  of  gravel,  which 
can  scarcely  be  measured  accurately.  At  time  of  pupation  this 
becomes  a  strong,  irregular  hemi-ellipsoid,  measuring  about  10 
mm.  wide  by  15  mm.  long.  Within  this  is  a  strong  brown  co¬ 
coon,  the  dimensions  of  which  are  given  above. 

Habits  and  Occurrence. — These  larvae  are  common  in  the  mod¬ 
erately  swift  parts  of  the  stream  in  Parfrey’s  Glen,  where,  early 
in  Tune,  the  pupal  cases  may  readily  be  obtained  from  the 
stones.  As  my  few  specimens  (all  reared)  happen  to  be  fe¬ 
males,  a  complete  description  including  male  genitalia  could  not 
be  attempted.  June  10  is  the  date  of  the  appearance  of  the 
adults  in  the  laboratory. 

(PI.  LIII,  Pig.  9.  PI.  LXT,  Pigs.  14-21.) 

Charles  T.  Vorhies, 
Zoological  Laboratory, 
University  of  Wisconsin. 


May,  1908. 
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PLATE  LII  (Larvse,  head  and  thoracic  segments  of.) 

Fig.  1.  Neuronia  postica,  x  4. 

Fig.  2.  Phryganea  interrupta,  X  4. 

Fig.  3.  NeopTiylax  autumnus,  X  13. 

Fig.  4.  Limnephilus  submonilifer,  X  10. 

Fig.  5.  Platyphylax  subfasciatus,  x  5. 

Fig.  6.  Helicopsyche  borealis,  X  13. 

Fig.  7.  Limnephilus  rhombicus,  X  5. 

Fig.  8.  Lepidostoma  wisconsinensis,  X  8. 

Fig.  9.  Platyphylax  designatus,  X  7. 
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PLATE  LIII  (Larvae,  head  and  thoracic  segments  of.) 

Fig.  1.  Leptocella  uwarowii,  x  13. 

Fig.  2.  Leptocerus  ancylus ,  x  13 
Fig.  3.  Leptocerus  dilutus,  X  13 
Fig.  4.  Tricenodes  flavescens,  X  13 
Fig.  5.  Setodes  grandis,  X  24. 

Fig.  6.  Molanna  uniophila,  X  10. 

Fig.  7.  Hydropsyche  alternans,  x  7. 

Fig.  8.  Phylocentropus  maxim  us.  X  10. 

Fig.  9.  Rhyacophila  torva,  X  10. 
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Pig.  1. 
Fig.  2. 
Fig.  3. 
Fig.  4. 
Fig.  5. 
Fig.  6. 


Fig.  7. 
Fig.  8. 
Fig.  9. 
Fig.  10. 
Fig.  11. 
Fig.  12. 
Fig.  13. 
Fig.  14. 
Fig.  15. 
Fig.  16. 
Fig.  17. 


Fig.  18. 
Fig.  19. 
Fig.  20. 
Fig.  21. 


PLATE  LIV. 
Phryganea  interrupta. 

Wings,  male. 

Male  genitalia,  lateral,  X  7. 

Male  genitalia,  dorsal,  X  7. 

Male  genitalia,  ventral,  X  7. 

Mandible,  pupa,  x  16. 

Labrum,  pupa,  X  16. 

Neuronia  postica. 

Wings  of  male. 

Male  genitalia,  lateral,  X  7. 

Male  genitalia,  ventro-posterior,  X  8. 
Male  genitalia,  ventral,  X  7. 

Maxillae,  larva,  x  16. 

Clypeus,  larva,  X  16. 

Labrum,  larva,  X  20. 

Dragging  hook,  larva,  X  20. 

Mandible,  larva,  x  20. 

Labrum,  pupa,  X  20. 

Mandible,  pupa,  X  20. 

Limnephilus  submonilifer. 

Wings. 

Posterior  end  of  abdomen,  pupa,  X  15. 
Labrum,  lateral  view,  pupa,  X  20. 
Mandible,  pupa,  X  20. 
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PLATE  LY. 

Limnephiliis  suhmonilifer. 

Fig.  1.  Male  genitalia,  lateral,  X  20. 

Fig.  2.  Male  genitalia,  ventral,  x  12. 

Limnephiliis  rhomhicus. 

Fig.  3.  Male  genitalia,  lateral,  X  15. 

Fig.  4.  Inferior  appendages,  male,  lateral,  x  20. 

Fig.  5.  Inferior  appendages,  male,  dorsal,  x  20. 

Fig.  6.  Superior  appendages,  male,  dorsal,  x  15. 

Fig.  7.  Labrum,  pupa,  X  20. 

Fig.  8.  Mandible,  pupa,  X  20. 

Neophylax  autumnus. 

Fig.  9.  Wings  of  male. 

Fig.  10.  Posterior  wing  of  female. 

Fig.  11.  Male  genitalia,  lateral,  X  34. 

Fig.  12.  Male  genitalia,  ventral,  X  34. 

Fig.  13.  Male  genitalia,  dorsal,  X  34. 

Fig.  14.  Penis,  lateral  view,  X  34. 

Fig.  15.  Mandible,  larva,  X  47. 

Fig.  16.  Labrum,  larva,  X  47. 

Fig.  17.  Maxillae,  larva,  X  60. 

Fig.  18.  Mandible,  pupa,  x  34. 

Fig.  19.  Posterior  border  of  first  abdominal  segment,  pupa,  dorsal,  X  34. 
Fig.  20.  Labrum,  pupa,  X  34. 

Platyphylax  clesignatus. 

Fig.  21.  Wings. 

Fig.  22.  Male  genitalia,  lateral,  X  12. 

Fig.  23.  Penis  and  sheaths,  dorsal,  x  34. 

Fig.  24.  Mandible,  larva,  X  47. 

Fig.  25.  Dragging  hook,  larva,  x  47. 

Fig.  26.  Labrum,  larva,  x  34. 
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PlatypTiylax  designatus. 

Fig.  1.  First  leg,  larva,  X  34. 

Fig.  2.  Maxillae,  larva,  X  34. 

Fig.  3.  Clypeus,  larva,  X  15. 

Fig.  4.  Mandible,  pupa,  X  34. 

Platyphylax  subfasciatus. 

Fig.  5.  Male  genitalia,  lateral,  X  7. 

Fig.  6.  Male  genitalia,  ventral,  X  8. 

Fig.  7.  Wings. 

Fig.  8.  Posterior  border  of  first  abdominal  segment,  pupa,  X  15. 

Fig.  9.  Labrum,  (circles  indicate  position  of  hairs)  pupa,  X  20. 

Fig.  10.  Posterior  end  of  abdomen,  x  15. 

Fig.  11.  Outline  shapes  of  openings  in  posterior  ends  of  cases. 
Helicopsyche  borealis. 

Fig.  12.  Male  genitalia,  lateral,  X  47. 

Fig.  13.  Male  genitalia,  ventral,  X  47. 

Fig.  14.  Anal  appendage,  pupa,  X  47. 

Fig.  15.  Labrum,  pupa,  X  47. 

Fig.  16.  Mandible,  pupa,  X  47. 

Fig.  17.  Clypeus,  larva,  X  34. 

Fig.  18.  Portion  of  lateral  hump  of  larva.  The  spines  point  forward 
X  144. 

Fig.  19.  a,  b,  c.  3rd,  2nd,  and  1st  legs,  X  20. 

Fig.  20.  Dragging  hook,  larva,  X  47. 

Fig.  21.  Labrum,  larva,  X  60. 

Fig.  22.  Maxillae,  larva,  X  60. 
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PLATE  LVII 

Lepidostoma  wisconsinensis. 

Fig.  1.  Male  genitalia,  lateral,  X  34. 

Fig.  2.  Inferior  appendages,  male,  dorsal  view,  X  47. 

Fig.  3.  Penis  and  sheaths,  x  47. 

Fig.  4.  Male  genitalia,  ventral,  X  34. 

Fig.  5.  a,  b,  c.  1st,  2nd,  and  3rd  legs,  larva,  x  20. 

Fig.  6>  Mandible,  larva,  X  60. 

Fig.  7.  Labrum,  larva,  X  60. 

Fig.  8.  Maxillae,  X  60. 

Fig.  9.  Posterior  border  of  first  abdominal  tergum,  pupa,  X  15. 

Fig.  10.  Anal  appendage,  pupa,  x  15. 

Molanna  uniophila. 

Fig.  11.  Wings  of  male. 

Fig.  12.  Male  genitalia,  lateral,  X  20. 

Fig.  13.  Anal  appendages,  pupa,  x  34. 

Fig.  14.  Mandible,  pupa,  X  34. 

Fig.  15.  Maxillae,  larva,  X  47. 

Fig.  16.  End  of  tarsus  of  third  leg,  larva,  x  144 
Fig.  17.  Labrum,  larva,  X  47. 

Fig.  18.  First  leg,  larva,  X  20. 

Fig.  19.  Clypeus,  larva,  x  34. 

Leptocerus  dilutus. 

Fig.  20.  Anal  appendage  and  hairs  to  hold  antennae  in  place,  X  34. 
Fig.  21.  Lateral  border  of  first  abdominal  tergum  (Knob  posterior), 
pupa,  x  47. 

Fig.  22.  Mandible,  pupa,  X  60. 

Fig.  23.  Labrum,  larva,  X  108. 
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Leptocerus  dilutus. 

Fig.  1.  Wings  of  male. 

Fig.  2.  Male  genitalia,  lateral,  X  47. 

Fig.  3.  Male  genitalia,  dorsal,  X  47. 

Fig,  4.  a,  b.  1st  and  3rd  legs,  larva,  X  20. 

Fig.  5.  Maxillae,  larva,  X  60. 

Fig.  6.  Clypeus,  larva,  X  47. 

Fig.  7.  Dragging  hook,  larva,  X  144. 

Leptocerus  ancylus. 

Fig.  8.  Head  of  imago,  dorsal,  X  15. 

Fig.  9.  Clypeus,  larva,  X  15. 

Fig.  10.  Portion  of  lateral  tubercle,  paired  spines  pointing  forward, 
larva,  X  60. 

Fig.  11.  Border  of  first  abdominal  tergum,  pupa,  X  20. 

Fig.  12.  Anal  appendage,  pupa,  lateral  view,  X  34. 

Fig.  13.  Male  genitalia,  lateral,  X  47. 

Fig.  14.  Male  genitalia,  ventral,  X  24. 

Fig.  15.  Male  genitalia,  dorsal,  X  47. 

Leptocerus  tarsi-punctatus. 

Fig.  16.  Male  genitalia,  lateral,  X  47. 

Fig.  17.  Male  genitalia,  dorsal,  X  47. 

Leptocella  uwarowii. 

Fig.  18.  Clypeus,  larva,  X  34. 

Fig.  19.  Labrum,  larva,  X  47. 

Fig.  20.  Antenna,  larva,  X  108. 

Fig.  21.  Fore  wing  of  uwarowii. 

Fig.  22.  Fore  wing  of  exquisita. 
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PLATE  LIX. 

Leptocella  uwarowii. 

Fig.  1.  Male  genitalia,  lateral,  x  27. 

Fig.  2.  Ventro-posterior  view  of  inferior  and  intermediate  appendages, 
X  34. 

Fig.  3.  Maxillae,  larva,  X  47. 

Fig.  4.  Chitin  and  hairs  from  lateral  tubercle,  larva,  X  47. 

Fig.  5,  a,  b,  c.  1st,  2nd,  and  3rd  legs,  larva,  X  15. 

Fig.  6.  Mandible,  pupa,  X  47. 

Fig.  7.  Anal  appendages,  pupa,  x  15. 

Fig.  8.  Border  of  half  of  1st  abdominal  tergum,  pupa,  X  24. 

Fig.  9.  Labrum,  pupa,  X  47. 

Setodes  grandis. 

Fig.  10.  Wings  of  male. 

Fig.  11.  Male  genitalia,  lateral,  x  47. 

Fig.  12.  Male  genitalia,  ventral,  X  47. 

Fig.  13.  Mandible,  pupa,  X  108. 

Fig.  14.  Anal  appendages,  pupa,  X  60. 

Fig.  15,  a,  b,  c,  1st,  2nd,  and  3rd  legs,  larva,  X  34. 

Fig.  16.  Clypeus,  larva,  X  47. 

Fig.  17.  Maxillae,  X  78. 

Fig.  18.  Posterior  end  of  body,  dorsal  view,  larva,  X  47. 
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Triwnodes  flavescens. 

Fig.  1.  Male  genitalia,  lateral.  Inferior  appendages  extended,  X  27o 
Fig.  2.  Maxillae,  larva,  X  47. 

Fig.  3.  Labrum,  larva,  X  60. 

Fig.  4.  Anal  appendages,  pupa,  dorsal  view,  X  20. 

Fig.  5.  Mandible,  pupa,  X  60. 

Fig.  6.  Border  of  first  abdominal  tergum,  pupa,  X  20. 

Hydropsyche  alternans. 

Fig.  7.  Wings  of  male. 

Fig.  8.  Male  genitalia,  lateral,  X  34. 

Fig.  9.  Male  genitalia,  dorsal,  X  34. 

Fig.  10.  Penis,  dorsal  view,  X  47. 

Fig.  11.  Clypeus,  larva,  X  20. 

Fig.  12.  Labrum,  larva,  X  47. 

Fig.  13.  Dragging  hook,  larva,  lateral  view,  x  20. 

Fig.  14,  a,  b.  1st  and  3rd  legs,  larva,  X  20. 

Fig.  15.  Maxillae,  larva,  X  47. 

Fig.  16.  Mandible,  pupa,  X  27. 

Fig.  17.  Labrum,  pupa,  X  47. 

Fig.  18.  Anal  appendage,  pupa,  dorsal  view,  X  34. 

Fig.  19.  Dorsal  plates  of  pupa  numbered  according  to  the  segments  on 
which  they  are  found,  x  47. 
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Phylocentropus  maximus. 

Fig.  1.  Wings. 

Fig.  2.  Male  genitalia,  dorsal,  X  27. 

Fig.  3.  Male  genitalia,  lateral,  X  27. 

Fig.  4.  Mandible,  pupa,  X  47. 

Fig.  5.  Labrum,  pupa,  X  47. 

Fig.  6.  Anal  appendage,  dorsal,  pupa,  X  20. 
Fig.  7.  Dragging  hook,  larva,  X  34. 

Fig.  8.  Labrum,  larva,  X  47. 

Fig.  9.  Maxillae,  larva,  X  34. 

Fig.  10.  Right  and  left  mandibles,  larva,  X  47. 
Fig.  11.  Clypeus,  larva,  X  20. 

Fig.  12.  First  leg,  larva,  X  34. 

Fig.  13.  Pupal  case,  natural  size. 

RhyacopTiila  torva. 

Fig.  14.  Labrum,  pupa,  X  47. 

Fig.  15.  Mandible,  pupa,  X  47. 

Fig.  16.  Labrum,  larva,  X  47. 

Fig.  17.  Right  and  left  mandibles,  larva,  X  47. 
Fig.  18.  Clypeus,  larva,  X  34.  • 

Fig.  19.  Maxillae,  larva,  X  47. 

Fig.  20,  a,  b.  1st  and  2nd  leg,  larva,  X  20. 

Fig.  21.  Dragging  hook,  larva,  X  34. 
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